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PREFACE

This report was prepared by EG&G Idaho, Inc., P. 0. Box 1625, Idaho
Falls, ID 83415, under Job Order Number (JON) 2103 9027, for the Alr Force
Engineering and Services Center, Engineering and Services Laboratory, Tyndall
Alr Force Base, Florida 32403-6001.

This report summarizes work done between September 1986 and December
1986. Major Terry Stoddart and Major Michael L. Shelley were the AFESC/RDVS
Project Officers.

The Information contained in this volume describes the events, the
planning efforts, and the data results of a test burn conducted on a 100
ton/day mobile incinerator that was used to process soil contaminated with
constituents of herbicide orange. This volume is subdivided into five parts;
Part 1 contains the final report on the verification test bdburns, Parts 2
through 5 contain the appendixes. Volumes I and III through VIII describe the
incinerator operations, the soil excavation activities, and the additional

testing required by the Environmental Protection Agency.

This report has been reviewed by the Public Affairs Office (PA) and i3

releasable to the general public, including foreign nationals.

This report has been reviewed and is approved for publication.

."‘4// !
MICHAEL L SHELLEY, Maj, USAF, B3C FRANK P. GALLAGHER III, Col, USAF
Chief, Environmental Actions R&D Directer, Engineering and Services

Laboratery

1] -,

/‘. L A
NEIL J. LAMB, Lt Gol, USAF, BSC
Chief, Environics Division
iii
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APPENDIX K

VERSAR’S SAMPLING PLAN FOR MWP-2000
VERIFICATION TEST BURNS AT NCBC

The document contained in this appendix is the detailed sampling plan
used during the verification test burn conducted at NCBC. This document was
reproduced from the best available copy. Due to poor original legibility,
the legibility of the microfiche editions is also poor. Persons requiring
the information contained in this appendix may write to the technical
libraries listed below to obtain photocopied versions of the appendix. A
nominal charge will be levied to cover reproduction an archival costs.
Please be prepared to provide the following information:

Report Title: Full-Scale Incineration System Demonstration
Verification Test Burns at the Naval Construction
Battalion Center, Gulfport, Mississippi:
Treatability Tests

Report Number: ELS-TR-88-61, Volume: II, Part: 3, Appendix: K

Send inquiries to:
Technical Library
Engineering and Services Laboratory
Tyndall Air Force Base, FL 32403

or Technical Library
Idaho National Engineering Laboratory
EG&G Idaho, Inc.
P.0. Box 1625
Idaho Falls, ID 83415-2300

The documents contained in this appendix were published according to their

own internal style, which deviates from the Air Force Engineering Services
Center format. They have, therefore, been published without editing.
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SAMPLING PLAN
VERIFICATION BURN SAMPLING OF ENSCO'S MWP-2000 INCINERATOR
OURING THE TREATMENT OF SOIL CONTAINING
2,3,7,8-TCD0 AT NCBC GULFPQRT, MS

Prepared For:
EG&G [daho Inc.

1955 Fremont Avenye
Idaho Falls, Idaho 83415

Prepared By:

Yersar Inc.
8850 Versar Center
Springfield, virginta 22153

Novemper 7, 1986
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1. INTROOUCTION

OQuring the week of November 17, 1986, 2.3.7.B-TCDD contaminated soill
will be treated in ENSCO's MWP-2000 incinerator which will be located
onsite at the Naval Construction Battalion Center (NCSC) in Gulfport,
US. The verification burn will consist of five separate tests, which
will be performed over a period of approximately three days. Test one
will be performed at a soi1l feed rate of three tons per hour during the
first day of testing. Tests two and three, which will de perfarmed
during the second cday of testing, will be performed at a soll feed rate
of 4 tons per hour and the final two tests will be performed on day three

at a soi] feed rate of S5 tons per hour.

The results of ENSCO's verification burn will be characterized

through samples obtained by Versar Inc. which will be analyzed by an

independent 1abqratory. This sampling plan describes the samples to be
taken, their location, collection method and frequency of collection.
Before sampling is initiated, the incinerator will be operated for a

length of time necessary to establish steady state operating conditions.

Steady state conditions ar» presented in the verification burn plan.
The sections that follow describe the incinerator to be sampled, the
sampling approach, and the safety precautions %o be exerciseg during

sample coliection and analysis.
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2. FACILITY OESCRIPTION

The incinerator to be sampled is ENSCO's Mobi] Waste Processor-2000
uﬁit. which 1s a transportable rotary k41n Yacinerator. Ffigure 2.1 1s a
schematic flow diagram of the MWP-2000. The unit con;ists of a soil
preparation and handling system, a rotary kiin, a secondary combustion
chamber, and an air pollution control system.

After the so1l has been excavated, 1t will 45 placed in soil handling
bins which have a capacity of approximately 20 cubic yards. The soil is
then transferred, as reqnuired, to the 3011 feed conveyor which feeds the
sot]l hopper. An In-line weight scale 1s used to deternine the quantity
of soil fed to the system.

The soi} js'then‘fed to the kiln where it is exposed to temperatures
in the near 1700°F range. Combustion of nmatural gas is used to maintatn
the temperature in the kiin. The sotl and exhaust gases exit from the
kiln and the treated soil falls into the ash sump. An ash drag 1is used
to remove the soil from the ash sump and transport it to am ash bin.

As the exhaust gases exit the kiln, they pass through a cyclone for
the removal of fine particulate and are then introduced into %he
secondary combustion chamber where the temperature of the gas is raised
to nominally 2200°F. The gas enters a waste heat boiler downstream of
the secondary combustion chamber where steam 's generated for use in_ the

factitty.
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Prior to entering a scrusber, the gas is water quenched to reduce the
temperature of the gases so that the fiberglass refnforced plastic (RFP)
scrubber 1s not damaged. The scrubber uses water as a scrubhing media to
ramove any fine particulate and acid gases that may be present. The gas
then exists the process through a dem{ster and on through the stack.

A detailed descrintion of the operating parameters for the

incinerator 1s contained in the Verificatian Burn Plan,
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3. SAMPLING APPROACH
3.1 Sampling Locations

Te evaluats the offect1v§ness of ENSCO's incinerator for treating

so04) containing 2,3,7,8-TCDD and other chlorinated arganics, Versar will

collect the following samples:

Feedstock soi1 (untreated soil)

Treated soil

Stack gas

Neutralization tank (after carbon adsorption)
Boiler water bdlowdown

8lanks

Feedstock 3011 samples will be obtained from the conveyor hefore the
soi? 1s transferredlto the hopper., The trsated sotl sample will be
odbtained at the exit of the rotary k1in (see Figure 3.1). The *reated
sotl will be samnle& before 1t drops into the ash drag sump. Stack gas
samples will be odtained on the stack via two 4 inch flanges which are
located 90° apart approximataly 6§ feet defore the top of the $tack. The
stack 1s constructed of fiderglass reinforced plastic and s 36 !nches in
diameter. The botler dDiowdown samplm will be cbtatned from a samole pore
located on the waste heat Doiler. The neutralization tank sample wil!l De
abtained from a sample tap immediately after the water exits cardon
adsorption, The blank water sample will De obtained from a supply water
tao.

3.2 Sampling Collection Procequres

3.2.1  Feedstock Sotl
Samples of feedstock soil will be collecied from the conveyor as the

so11 is transferred to the hopper. Grad simples will be obtained every
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30 minutes during the test, starting about 20 to 30 minutes (depending on
s0il feed rate) prior to initilation of the test (to take iInto account the
rcsidenc? time of the sotl in the hopper). A representative composits
sample will prepared by homogenizing equal portians of each gradb sample
taken. Individual grab samples will alsc be used for analysis so that
variability (1.e., homogeniety of sample) can be estadblished. Collected
samples will be placed in clean aluminum trays, composited 1f necessary,
mixed, and put in appropriate sample jars.
J.2.2 Treated Soll

Grab samples of the treated soil wil) de obtained using a 1 inch
‘dlameter pipe to draw samples of the soil as it exits the kiin, but
before 1t falls into the ash drag sump. Sample collection will begin 30
to 50 minutes (depending on 3ol feed rate) after the test Mas degan. A
representative composite sample will be ﬁrepared by homoqentizing the grad
samples taken after they have Deen allowed 0 coal. Individual grap
samples will alsa be used for analysis so that varfability (t.e.,
homogeniety of sample) can De established. (Collected samples will be
placed in clean aluminum trays, composited if necessary, mixed, and put
in appropriate sample Jars.
3.2.3 Stack Gas

Stack gas samples will De obtained using & EPA Modified Method 5 and
YOST stack éas sampling trains. The standard operating procedures,
quality assurance activities, and data reoorting elements fr. the MMS5 and
VOST test are clearly defined in the Quality Assurance Project Plar Mich

is contained in Attachment .

505




i

RSP 2V s Ly S s
A

3.2.4 Boiler Blowdown
B8o1ler blowdown samples will be abtained via a sample port located on

the waste heat boiler. Pricr to sample collect’. ;s the port will be
emptied of any potentially stagnate liquid. Each equi. volume grabd
sample will be obtained by partially f111ing a glass Leaker in which the
samples will be composited. At all times, the Deaker will be covered
with clean aluminum foll to prevent cross contamination. After the last
gradb sample has been obtained, the sample bottle will be filled and
sealed.
3.2.5 Neutralization Tank

Neutralization tank samples will be collected via a sample port
located immediately after cardon adsaorption treatment but befare the POTW
holding tanks. Prior to sample collection the port will be emptied of
any potentially stagnate 1iquid. €qual volumes of each grad sample will
be obta1nedlby partially f111ing a glass beaker in which the samplies will
be composited. At all times, the beaker will be covered with clean
aluminum foil to prevent cross contamination. After the last grab sampie
has teen obtained, a sample bottle will de filled and sealed.
3.2.5 8lank

A bdckground water sample will dDe obtained from a water tap used to
provide feed water to Incinerator operations. The iIndividual sample
bottles will be filled directly from the water tap in the figld. The

protecol for obtaining the blarnk gas sample is detatled in the QAPP,
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3.3 Sampling Frequency and Schedule
The frequency of sample collection and the anticipated scheduyle is

summarized in Table 3.1 Feedstock soil samples will be collected from
the conveyor before the sotl 1s transferred into the hopper. Grab
samples will be obtained every 30 minutes beginning approximately 30 to
50 minutes prior to initiation of the test. The sampling delay will
depend on the feed rate of the soil. This will account for the residence
time of the sotl In the hopper/screw feeder before it enters the kiln.
Sot1l sampling will be performed over a three hour period for each test.

Treated sot] sample aliquots will be_obta1ned every 30 minutes so
that individual grab samples and a composite sample can be obtained for
each test. UOepending on ‘he feed rate of the sail, the sampling will be
delayed after the beginning of the test.

80tler blowdown and neutralization tank sanples will be taken by
collecting equal volume sample aliquots at the beginning, middle (1.e.,
90 minutes after the test has started), and end of the test and
composited to form 3 single sample. The blank water sample will De
obtained prior to the tests.

3.4 Sample Containerization, Precarvation, and Holding Times

All samples collectad will be placed in containers and preserved
(with 1ce2 or "blue ice®) and will be analyzed within the time constraints
consistent with procedures as summarized 3n EPA 600/4-79-020 Methods For

Chemical Analysts of Water and Wastss (March 1983 Version) or as
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Tadle 3.1 Sampling Frequency and Schedula
Sample Oescription Sample Type umder of Samples Frequency
Feedstock sail gran’ b{ ] 6 per test
compos ita grad 5 1 per tast
Treatad soi) grad b ] 6 per tast
compasite grad 14 1 par test
Stack gas vost! 15 1 for each test
madified Mathod §' 10 1 for each ltest
Sailer dlowdown composite grad s 1 per tast
neutraltzation lank composite gran s 1 per test

Slank - as required as reguired

Teach /S tratn will produce the foilowing samplies: 1) filter, 2) XAD module, 3) prode
rinse, 4) dack nalf/col) rinse. §) condensat.e, ind §) impinger solution. Eacn VOST w113
progucs the following samples: 1) Tenax ¢1, 2) condensate, and 1) Tenax/charcaal 2.
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indicated in specific SW-846 Anaiyt1c31 Methods. The specific method and
number of blanks are defined in Attachment I[I which is the request for
proposal for the laboratory that will perform all analyses on samples.
3.5 Sample Tracking and Management

A1l sample containers will be labelled with the upper portion of
Versar's standard 3 part label (see Figure 3.2). The duplicate label
will be affixed to containers in which the sample jars are packaged. The
lower portion of the sample label will be placed into the fleld log book
as a cross check mechanism on sample identificatton. All.samoles will be
tracked using VYersar's standard chain of custody form (see Figure 3.3).
Custody of the samples will begin at the time of sample collaction and
will be maintained by the sampliing team supervisor until samples afe
relinquished for shipment to the laboratory performing the final analysis.
3.6 Fleld Blank

Selected parameter bdottles will he #111ed with HPLC grade water and
preserved in accordance with outlined procedures at a location near the
treatment facility where the actual field samples are prepared. These
samples will be submitied to the laboratory alang with the final batch of
fleld samples for analysis. The field blank samples will serve to
document any cantamination caused by the site conditions. B8lank sample
and required sample splits will De parformed as s required in Attachment

11.

N
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VERSAR SAMPLE LABEL

Figure 3.2
VERSAR INC.
169438 PARAMETER
16348 DUPUCATE
VERSAR INC.
169413 -

~ PARAMETER
TASK
PLANT

SAMPLE LOCATION

MATRIX

SAMPUNG COMMENTS

SIGNATYRE TIMEDATE
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3.7 Sample Shipment

A1l samples collected at the facility and shipped to the laboratory
will be packaged and shipped in accordance with applicable 00T
requlations. A1l shipments to the laboratory will be via Federal Express

in order to meet time constraints.

14
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4. AIR MONITORING
4.1 [ntroduction
' Ambient air sampling during all activities assoctated with ENSCO'Ss

"test burn will be performed using model PS-1 PUF samplers (see Attachment
[I1 for a detailed description of the PS-1 ambient air sampler). These
monitors are capable of detecting both fugitive particulate matter and
organic vapors. As is described in Attachment III, these samplers are
equipped with a dual chamber sampling module which contains both
filtering systems. The upper chamber supports the airborne particulate
filter media in a 4 inch circular filter holder. The lower chamber
encapsulates a glass cartridge which contains PolyUrethane Foam (PUF) for
vapor entrapment. QDuring sampling, a flow rate of 6-10 cfm will be
maintained. |

4.2 Sodl Excavation Activities N

Ambient air monitoring will be performed during all soil excavation
activities. Three particulate sampies will be taken with monitors at the

following locations:

e (ne monitor located directly upwind, offsite from excavation
activities.

e (One monitor located onsite, approximately 75 feet downwind from
excavation activities.

e One monitor located offsite, directly downwind from excavation
activities.

15
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Samples will be obtained datly using all three monitors. As a

background sample, the onsite monitor will be ran for a length of time
equal to the sampling t1§e during the activity (1.e., at the end of each
day, the onsite monitor will be reloaded and begin running for a Tength
of time equal to the length of that day's operation), Therefore, for
each day of excavation, a total of four particulate samples will be
obtained., The placement of each monitor will be reviewed before each
day's activities by checking wind direction and verifying soil excavation
location. Wind direction will be checked at least every two hours to
ersure that the monitors are properly located. If the monitar's laocation
1s not within +30° of the wind direction, the monitor will be r;1ocated.
OQuring one day's activity during soil excavation, a personnel monitor
will be attached to ane of the personnel maost likely to experience
exposure to alrborne particulate resulting from excavation activities.

4.3 Incinerator Operation

The placement and cperation of ambient air monitors during
incineration activities will be much the same as during soil excavatian
activities. The primary difference will bHe that the ambient air monitor
will be equipped to collect both particulate and organic vapors. Three
samples will be taken with monitnrs at the following locations:

¢ One monitor located directly upwind, offsite from incineration
operatians. -

e One monitor located onsite, approximately 75 feet from incinerator
operations.

¢ One monitor located offsite, directly downwind from incineration
operations.

16
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Samples will be ocbtatned during each test using all three monitors.

As a background sample, the onsite monitor will be ran for a length of
time equal to the sampling time during each test. Tharefore, for each
test, a total of four particulate and organic vapor samples will Le
obtained. The placement of each monitor will De revie ~2 before each
day's tests Dy checking wind direction with respect to the location of
the incinerator.

OQuring one day‘s'§ct1v1ty during incineration, a personnel monttor
will be attached to one of the personnel most likely to experience
exposure to alrborne particulate or vapor,

4.4 Analysis

Analysts of both particulate and vapor samples collected by amotent

air monttors and personnel samplers will be performed using the

appropriate method as 1s described in Attachment II.

17
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5. SAFETY CONSIDERATIONS QURING SAXPLING ACTIVITIES

Versar personnel will strictly follow all of the safety procedures in
effect at NCBC.Y Al versar fileld personnel will be equipped with hard
hats, safety shces, safety glasses, chemical goggles, long sleeve
coveralls, and gloves. While sampliing activities are being performed in
exclusion areas, all personnel will be equipped with Level *C* personnel
protection. Fleld team persannel will not smoke, consume food or carry
any ignition sources while onsite except in areas designated suitable for
such purposes. Fleld personnel will not operate any valves or switches,
unless under the direct supervision of ENSCO or EG&G personnel or with
clearly stated perm1ss1bn. All fleld team 5ersonne1 will wear

identification badges and carry identification cards at all times.

18
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Attachment 1

QUALITY ASSURANCE PROJECT PLAN (QAPP)
VERIFICATION BURN SAMPLING OF ENSCO's MwP-2000 INCINERATOR
OURING THE TREATMENT OF SOIL CONTAINING
2, 3, 7, 8-TCOD AT NCBC GULFPORT, MS

Prepared for:

£G%G [daho Inc.
1955 Fremont Ave.
Idaho Falls, ldaho 81415

Prepared By:
Versar, Inc.
6850 Versar Center
Seringfield, Virginta 22181

Novemoer 7, 1986
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This Quality Assurance Project Plan for conducting an emission test
of ENSCO's MWP-2000 incinerator at NCBC in Gulfport, MS has Deen reviewed

and approved Ddy:

Darrel] 8. QOerrington, Jr., P.E.

Versar Program Manager

Art Jung )
Versar Quality Assurance Qfficer /“?7

Captain Terry Stoddart

USAF Program Officer

Harry Willlams

EGAG Program Manager

This QAPP has been prepared based cn the guidelines contiined in

Inter‘m Guidelines And Speci®icaticns For Prescaring Nuali®v Assurance

Prolect Plans, P933-170514, and as such, contalns al! gixteen elements

which should be included in an EPA approved QAPP.
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1.0 PROJECT DESCRIPTION

This Quality Assurance Project Plan (QAPP) presents, in specific
terms, the policies, organization, objectives, functional activities and
specific quality assurance (QA) and quality control (QC) activities which
will be used to achieve data quality for this sampling project. The
objective of this project is to collect samples during the operation of
ENSCO's MWP-2000 incinerator while it is processing soi! which contains
2.3,7,5-TCDD, and other chlorinated organics as well, at the Naval
Construction Battalion Center {(NC3C) in Gulfport, MS. The samples, wnizh
will be obtained by Versar, Inc., will be sent to an independent
laboratory for final analysis. The QA/QC activities associated with the
analytical portion of this program are contained in the Verificatizn 3urn
Plan and are not addressed in this QAPP.

The United States Air Force (USAF) intends to restore the site at
NC3C, which was previously usad to store Herbicide Orange, to feneficial
yse through the research and test evaluation of a thermal tecnnélcgy. As
a result of storing Herbicide Orange on the site, the soi!l has beccme
contaminated with 2,3,7,8-TCDD, and other chlorinated organics, wnich
were contained in the Herbicide Orange. The site clean up focuses on ‘the
use of a mobile rotary kiln which will thermally destroy all organics in
the soil during treatment. Before the Air force can perform the R&D
permitted activity, the rotary kiln must be tested and sampled during
actual operation. The sampling during this test, which is referred to as

the Verification Burn, is the primary focus of this QAPP.
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The technology to be sampled is ENSCO's MWP-2000 (Mobile Waste
Processor) incinerator which has been set-up onsite at NCBC. This
activity is under a RD&D permit from Region IV EPA. Because this
fncinerator has previously demonstrated an ability to destroy similar
wastes (f.e., heavily chlorinated organic compounds in soil), the
Verification Burn is not intended to establish a Destruction and Removal
Efficiency (DRE), but to verify that the unit is properly operating. In
addition, the NC3C soil has a relatively low concentraticn of TCDD (i.e.,
the highest onsite value of TCDD is 948 ppb) which would make DRE testing
very difficult. The DRE tast burn was performed at 75 percen: of
designed caa;city (3 tons per hour). As part of the RDAD activity, a
total of five different tests will be performed on the incinerator to
establish the most efficient operation. OQDuring each test the samples
summarized in Table 1-1 will be obtained. The Verificaticn Burn will
consist of five separate tests which will be performed during the week of
November 17, 1986. The first test will be conducted at a soil feed rate
of 3 tons per hour. Tests two and three will be conducted at 3 soil feaq
rate of 4 tons per hour and the final two tests will be conducted at a
coll feed rate of S tons per hour. Approximately three tc five days will
be required to complete all tests.

To insure that the Incinerator is not experiencing any transient
operation, sampling during the Verification Burn will not begin until
steady state operation has Yeen establicheg which is defined in the

Verification Burn Plan. It is anticipated that approximataly five hcurs
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Table 1-1. Sampling of ENSCO'S MWP-2000 Incinerator
5
No. Total no. 3
. of samples for
Sampie Sampl ing method Analysis parameters runs analysts
. A. Oderating fecord n!m:' instrument Feedrate; incinerator H -
parameters readings as per temperature;
Yerification Burn Plan incinerator pressure
8. Fesdstock Graps samples taken every Gtoxin, etc. as per H 18
so1! 1/2 hr over a 3-nr period. Verification BSurn Plan
Cach sasple split to
obtain indivicual grad
and composite
C. Treated Grad samples takan every Otoxin, etc. as per S 18
so11 1/2 hr gver a 3-nr period. vVerification Surn Plan
fach sample spliit to
odtan indivicual grad
R ang composite
0. Stacx gas Continuous mon1ioring €0,. €0, 0. s 15
over l-Ar period (ORSAT total HC
verification at least .
1 times for each last)
. Mogified Method § 01ox1n, etc. as per 5 30!
verification Burn Plan
valatile Organic Sampling  0ioxin, etc. as per 5 152
Train (VOST) verification Burn Plan
€. Borler Grad samples taken 1 times As per Verification 5 -
51 owdown during J-nhr test gertod Burn Plan
and compositad inta one
sampie .
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Table 1-1. (Continued)

/
%o. Total no.
of samples for -
Samle Sampling method Analysis parameters runs analysis
F. Neutralization Grad samples taken 1 times As per Verification H S
tank during l-hr test perad Burn flan
and compasited into one
sample
G. Blank Grad sample from water As per Verification - 1
tap Surn Plan
Reagent dlanks (reagents Not to de analyzed - 9

used in stack gas testing) unless reguired

Teor each mm5 train, the following samples will de obtaned: 1) Filter, 2) XAD Module, 3) Prooe
rinse, 4) Bacx half/coil rinse. 5) Condensate and §) Impinger Sclution.

2e0r each VOST. the following samoles w111 Be ottained: 1) Tenax 2!, 2) Condensate and
3) Temax/Charcoal s2.
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of operation will be reduired to reach steady state operation at a soil
feed rate of three tons per hour. Less time may be needed at higher soil
faed rates since the incinerator will not have to be brought up to
temperature from a cold start condition.

The sections that follow contain all of the information required in a
QAPP as dictated by Interim Guidelines and Specifications for Preparing
Quality Assurance Project Plans. As noted previously, this QAPP
addresses the elements associated with saypling of ENSCO's incinerator.
The detail for the QAPP with regard to analysis is contained in the

verification Burn Plan.
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITY

This project will be performed by the Environmental Qperations and
Technical Operations Groups of Versar Inc. Versar will provide overall
sampling project man;gement. sampiing, and varfous site support
services. Program management will originate within Versar's
Environmental Operations, sampling support will come from Versar's
Technical Operations. A corporate organization chart‘is shown in
Figure 2-1.

The project organization chart is shown in Figure 2-2. Mrs. Gayaneh
Contos. Vice-President of Environmental Operations, will have overall
corporate responsibility for the project. She will have the authority to
delegate resources needed for quick-response tasks and will also monitor
the financial status of the project. Mr. Arthur Jung, Versar's Corporate
Quality Assurance Qfficer, will provide QA/QC guidance for work performed
under this project.

The Versar Project Manager is Mr. Darrell B. Oerringten, Jr., a
Senior Environmental Engineer with experience in program management, and
direct experience in dioxin-reiated work. Mr. Derrington reports
directly to Mrs. Ccontos. He will have day-to-day project rasponsibility
and will interact directly with EG3G. |

As Quality Assurance Qfficer, Mr. Jung‘s responsibilicies will
fnclude:

e Assure management that the facilities, equipment, personnel,

methods, records, and controls are consistent with project
objectives/requirements. .
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Assure that all QA policles and procedures are avaflable and
understood.

Conduct or supervise audits.
Summarize audit results.

Request corrective action by way of reports to management.

Mr. Eric Juergens will be the Fleld Sampling Quality Control )

Coordinator and will be responsible for:

Examining data books, calibration and fleld records, forms, and
any other hard copy information.

Document deviations from ali sampling protocols (dioxiﬁ.
particulate/HCl, gasecus monitoring, ash).

Report audit findings to the QAM.

Mr. Dave Basko will serve as the Field Sampling Task Leader ard

perform the following functions:

Be responsible for staf? training and documentation.

Enforce equipment callbration and maintenancs procedures.

Take corrective action for any prodlems and communicate action !n
writing to the QAM, and QCC, the Projec? Leader, and deparsrment
management.

8¢ responsible for sample traceabtlity.

Be responsible for document control.

Be responsible for sample data traceability.

Easure that all deviations from protocol are documented and
reported to the Prolec?t Leader,

Ensure that all data transferred to the Project Leader is complete
and in the proper format.
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3.0 QUALITY ASSURANCE OBJECTIVES

The quality assurance cbjectives for this project will be to provide
reliable sample data for documenting 2, 3, 7, 8-TCDO (hereafter referred
to as dioxin), and other ch!o;inated organic compounds as specified in
the Verification Burn Plan, In the feedstock soll, treated soil, botler
water blowdown, neutralization tank water and stack gases for ENSCO's
Incinerator while processing soil at NCBC. Specific objectives for
" prectsion, accuracy and completeness, as only applicable to sampling
activities, are presented In Table 3-1. Quality assurance cbjectives
app'icable to the analysis of samples collected at NCEC wi'l be presented
in the Verification Burn Plan. The overall goal for the sample
acquisition process iy that 90 percent of all quality assurance
measurements for precisicn and accuracy meet the QA onjectives.
i Precision

Pfuc!sion will be assesser according to the specific procedures
established In Section 12. Precision «ill be measureqd is range perZent:
for small (n 3 8) sample sets and as a percent relative standaras
deviation for large (n > 8) samoie sets.
3.2 Accuracy

Accuracy will be assessed accorging to the specifi¢ procedures
established in Section 12.
3.3 Completeness

As indicated in Table 3-!, all sampie data collected wiil De

recoverable and verifiable from rhe data reccrds. As each test is .eing
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Tadle 1-1. Summary of Quality Assurance aojecttvos'
Precision? Accurany3 Complateness
Measurement (range percent:
parameter percent f0S) (percent) (percent)
1. Gas mater volume* - 'Y 100
2. Stack temperature sensor® - e 1.8 100
3. w18 - - 100
4.€0, COp. 05 8 10 10 %0
5. Total hydrocartons$ 10 10 90

'Suctﬂc Qality assurancs adjectives are contained i1n the Verificattom Gurn Plan.

2oroceaures for 453833119 precision are gresanted 'n Section 12,1,

Isrocecures for 433833 1Ng JCCUPICY are gresented 'n Sectiem 12,2,

‘Oual\ty Assurance Mandbook far Air Pollution Messurewent Systems, valume [I2. »
Stationary Source Specifi1c Methaods. US EPA ORG.
Sprotocol as per Section §.

Janary 1984,
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performed, sampling activities will be monitored to insure that all
essential data 1s collected. If necessary, test runs will be repeated to
collect required data that may have not been coilected in normal sampling
routines. '

3.4 Representiveness

3.4 Feedstock Soil and Treated Soil Samples

It is estimated that approximately three hours will be required to
complete each verification burn test. To obtain representative samples
of the feedstock and treated sol! during this time period, each will be
samplied at one-half hour intervals. Sampling of feedstock soil will
begin 25, 20 and 15 minutes bdefore the test when the soil feed flow rate
ts 3, 4, and 5 tons per hour, respectively. Sampling will continue for
three hours. Each one-half hour increment samples of feedstock and
treated soil will be split into two aliquots, one retained as a discrete
incremental gamole and the other comoined to prepare a separate ccmposice
of the feedstock and treated soil. Starting feedstock soil samaling
before the actual test begins !s Intended to take into the accaunt the
residence time of the soil in the feed hopper system (which ts a function
of soll feed ;ate).

Because the residence time of the soil In the rotary kila is 60, SO
and 40 minutes at soil feed rates of 3, 4, and 5 tons ner hour

respectively, sampling of treated soil will be delayed a similar amount

of tima after Initiation of esach test.
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Residence times for soil in the feed hopper and kiln will be verified
in clean soll tests prior to the Verification Burn. If adjustments are
needed, they will be made accordingly.

3.4.2 Neutralization Tank H;ter and Boiler Blowdown Samples

Equal volume grab samples of neautralization tank and boiler blowdown
water will be obtatned and composited for each test. Each will be
sampled three times during the three hour test pericd at equal time
intervals. Each grab sample will be taken directly from a sample tap
located on the respective tanks. Before obtaining each sample, the
sample tap will be flushed of any potentially stagnate liquid.

3.4.3 Stack Emissions

To obtain a representative sample, the particulate and gaseous stack
emissions will be collected using a sampling probe (attached to a
modified method 5 sampling train) which will traverse the stack according
to procadures established in Reference Method 2. [sokinetic sampling
will be established by sampling at flow rates equal to the stack gas
veloccity along specific points inside the stack in two dimensions, 30°
apart. The total stack sampling time will be 60 minutes which wil] T
require about three hours to perform.

Gases or vapor phase constituents in the flue gas are assumea to he
homogenecusly distributed In th§ stack and not stratified and therefore

may be representatively collected from a single point in the stack.

Gases (LD, CDZ, 02) will be monitorad continuously during each test
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run and samples for the analysis of vapor phase constituents (VOST) will
be collected alongside each modified method S run,

3.5 Comparability .

All sample data will be presented in comparable units as follows:

Measuyrement Units
Gas volumes dry standard cubic meter (dscm)
Gaseous constituents weight percent
Total hydrocarbons ppm as propane
_ Stack temperature average °F
* Stack velocity » average ft/sec at stack exit
Stack flow average dsca/minute
536
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4.0 SAMPLING PROCEDURES

4.1 Incinerator Operating Parameters

All pertinent Incinerator operating parameters will be recorded by
ENSCO and EGXG as is outlined in the Verification Burn Plan.

4.2 Feedstock Soil

Grab samples of feedstock soil will be cbtained from the soil

conveyer using clean sample spoons. Each grab sample will be placed in a

" ¢lean aluminum tray, homogenized and split to make 2 aliquots. One

aliquot will be bottled as an individua) grab sample. The other aliquot
will be mixed with other equal-volume g¢grab aliquots to form a composite
aliquots for each test.
4.3 Ireated Soil

Grab samples of treated soil will be obtained by insarting a clean
one inch diameter pipe into the soil stream at the end of the kiln. A
partial vacuum from a small pump will be used to fill the pipe with soil
which will then be placed in a clean metal tray for cooling. After the
soil has cooled, samples will be split and maintaiﬁed in the same manner
as the feedstock soil.
1.4 Stack Gas
4.4.1 Continuous Monitoring

Stack effluent gases (CO, CO,, and Oz) will be c¢ontinuously

2'
monitored during each 3-hour test period using ENSCO's on-line
instrumentatior as fs described in the Verification 8urn Plan. To varify

proper operation of ENSCO's gas monitoring equipment, Versar will perform
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discrete tests at the stack using an ORSAT-type apparatus to determine

co, CO2 and 02 flue gas concentrations. These datavpoints will then

‘be correlated to ENSCO's continuous readings. Ouring each 3 hour test

- - period, a total of 3 discrete analyses will be performed. Continuous
monitoring for total hydrocarbcens will also be performed over the three
hour test period.

4.4.2 Modified Method S and VOST

During each test a MMS and VOST sampling train will be used to samole
for potential Principal Qrganic Hazardous Constituents (POHC's) and
Products of Incomplete Combusticn (PIC's). The MMS and VOST sampling
trains will be identical for each test and their configurations are shown
in Figures 4-1 and 4-2 for MMS and VOST respectively.

The MMS sampliﬁg trains and their operation will e in accsrdance
with MMA's procedures (reference S5). An alkaline solution (KQH) wiil bYe
used in the sececnd impinger to *rap acid vapers and to guantify for HC!.
One of the requirements of the method is that no grease he usad for
sealing joints in the train. Viton? O-rings will he used *o seal all
joints prior tc and including the first impinger.

The sampling location and the number of traverse points fcr MMS
sampling will be Jetermined aftar the prasurvey according to arccadures
established fn EPA Refersnce Method | (40 CFR 60, Appendix A). Assuming
that the stack diameter is 36 inches and the sampling ports are less than
eight stack diameters downstream of any flow disturbance; eight samoling
point locaticns vill.be established on two perpendicular stack cross

sections. Stack gas moisture and velocity will be determined concurrant
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with the MMS sampling using the procedures established in EPA reference
Method 4 (40 CRF 60, Appendix A). Stack gas molecular wefght will be
determined concurrently with the MMS sampling using procedures
established in Reference He£hod 3 (40 CFR 50, Appendix A).

The VOST sampling train basically consists of a system designed to
draw sample gas at a flow rate of 1 liter/minute through two traps in
series for a period of one hour. The first trap will contain Tenax and
‘is preceeded by a gas cooler/condenser which s followed by an impinger
for condensate collection. The second trap contains a section of Tenax
and a section c¢f charcoal just downsteam of the impinger. The purpose of
the second trap is to collect very volatile PCHC's (e.g., vinyl chloride)
which will break through a Tenmax trap.

4.4.3 Sample Preservation and Transport

Feedstock and treated soil samples will be'bottled in aporcpriata
containers and packaged in DOT approved containers for shipment. ATl
aqueous samples and samples frcm MMS sampling will be properly bottled
and packed in ice inside of ¢oolers for shipment. Sampoles from YCST
activities will be properly bottled and placed in coolers with dry ice
for shipment. All shipping will strictly adhere to 00T approved

procegures.
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5.0 SAMPLE CUSTOOY

Labelling and identification of all samples collected will be done
using Versar's three part label which is shown in Figure 5-1. Both upper
portions and the single lower portion have pre-printed numbérs that
become the field sample number. The upper portions will be completed and
affixed to the sample bottle; the lcwer portion will he entered into the
field noteboock with pertinent information entered alcng side. All
duplicate samples (or any number of replicates) will have the same field
sample numbers assigned to corresponding parameters. [n some case, this
may raquire usa of handwritten labels in addition to the pre-printed
labels. The exception to replicate label numbering will be in the case
of "bling" duplicates for QA/GC purposes; each sample will then be
labeled and documented separately.

Sample custody will begin, in all cases, at the time of sample
collecticn by placing the sample into an iced ccolier, or agprogriate
container, in the possession of the designated field sample custodian. 23
tine item on the field chain of custcdy form (Figure S<2) will
immediately be filled ocut and initialed by the field sample custogian.
The following procedures will be follcowed when completing the chain of
custody form:

PROJECT NO. Entér the ccmplete project number; enter the analytical
subtask number (usually an odd number) not the sampling

. subtask number.
PROJECT NAME  Enter the project name as it ts listad on the Contrac*

Status Summary Sheets distributed periodically throughout
Versar. .

542

S e e R G R i et e LN

kit o T S S0

s R A A e L s




-

~

R

Section No.: 8.0
Revision No.: Q

. Date: 11/7/86
) Page: 20 S

Versanr.

VERSAR C,
AFFIXED TQO SAPLE CONTAINER

13050 ~—mr

13050 ouRCATY AFFIXED 70 OUPLICATE SAwLf
(£.G., VOA SAWLES)

13089

Taemt

-

Man? DTERED IN FIELD MOTEBODX AS
. PERPANENT SAPLE (DENTIFICATION

A TMX
Sdhe NG COMMENTS )
DA rum N, 0ATE

Figure 5-1. Versar's T..a2 Part Sample Label.
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SAMPLERS Enter signature and print name of person or

person(s) who participated fn the collection of the
samples listed, and who should be contacted shouid

- questions arise during sample log-in. If the field
sample custodian Is not listed as a sampler, receipt
documentation should be indicated.

W FIELD SAMPLE NUMBER This box does not generally apply to MAD procedures
and should be left blank.

N ATE Enter date of sample collection. 1If sample fs a
g composite Indicate both start and finish date.
TIME Enter time of actual sample collection. I[f sample
is a composite indicate both start and finish time.
CCMP_. /GRAS Indicate by a check the type of sample.
STATION LCCATION Enter a description of location as well as any

location cecde that had been assigned.

NUMBER OF CONTAINERS Entsr the actual numéer of sample bottles to be
' submitted to the laboratory.

PARAMETERS List parameters to be analyzed: {f abbreviaticns or
e . parameter categories (e.g., ICP metals) are used
ot ' further details must be given when logging in
N samples.

For each line entry indicate the last two digtts in
the sample number. Enter first three sampie numcer
digits in remarks secticn as shown in Figure S-2.

INCUSTRIAL HYGIEZNE Clircle the appropriate box to indicate type cf
SAMPLE sample.

Upon completion of all line 1tems, or upcon sampla aick-up, the
custodian will sign, date and list time, and wil! cenfirm compietaness of
all cdescriptive informaticn contained on the foram. Each tndividual who
subsequently assumes responsibility for the sample will sign the chain of

custody form and the reascn for assuming custcdy. The fleld cnain of
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custody form terminates upon laboratory receipt of samples. The fleld

sample custodian should obtatn the pink copy of the chain of custody form

for program files.
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SECTION 6.0
CALIBRATION PROCEDURES AND FREQUENCY
6.1 Sampling Equipment
6.1.1 Modified Method S Equipment

Table §-1 summarizes the sampling apparatus to be calibrated, the
acceptance criteria, the method, and the frequency of calibraticn.

Prior to the test the gas metering device is calibrated against a
positive displacgment wet test meter. The calibration factor is
rechecked after the test.

Temperature sensors are calibrated against an ASTM mercury-in-glass
thermometer, and/or are calibrated in an ice bath and a hoiling water
bath. |

The anerofd barcmeter is checked against a mercury column barometer.

The pitot tubes are constructed according to the design criteria of
Reference Method 2. In addition, the S-type pitot tubes are calibrated
against a standard pitot tube in a wind tunnel, {f the specified zesign
¢criterfa are not met.

6.1.2 VOST Equipment

Prior to the test the gas metering device ts calibrated against 1
positive displacement wet test meter. The calibration factor is
rechecked after the test.

6.1.3 Continuous Moniteors
The caltbration criterta for ENSCO's continuous gas monitoring

equipment {s contained in the Verification Burn Plan.
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SECTION 7.0
ANALYTICAL PROCEDURES
Analysis of all samples collected will be as specified in EG&G'S RFP

(see Attachment II) for analytical services.
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K SECTION 8.0
DATA REDUCTION, VALIDATION AND REPORTING

8.1 Data Reduyction

Versar will summarize all inter%ediate calculations and values used
in obtaining all samples in a report which will be given to EG&G. EGRC
will be responsible for 211 data reduction, validation and reporting of
analytical results as is described in the Verification Burn Plan.

- 8 A11° continuous monitoring data, including calibrations, will Se
_________ recorded on ENSCO's strip chart recorders. The data will also be logged
directly into ENSCD's on-line computer. The computer records the

readings on a hard disk as well as with a diskette backup.

8.2°  Data Validation

The criteria used to Qalidate the integrity of the analytical resuics
is contained in the Verification Surn Plan.

The principal criteria that will be used fo validate the integrisy of
the gaseous data emissions measured by the cantinuous monitors will he
discrete analyses using ORSAT-type measurements whicn will he takan
directly at the stack. These vaiues will be corralated with the gasacus

emissions readings and any discrepencies #ill be recorced.

-+

The principal criterfa that will be used to validate the integrity o
the stack field data which is essential to calculate emission levels
(dioxin, particulate, HC1) will be the following:

(1) Examinaticn of all field data forms by the Quality Assurance
Officer. .
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(2) Verification of calculations for one test run by an fndependent,
second reviewer.

3) Reporting of al} assoctated biank, standards and calibration
data along with reported resuits.

8.3 Data Reporting

Versar will sybmit all required sampling data to EGaG as s reguired
for development of analytical resylts. The following data, as needeq,
will be provided:

(2) MM5 and vosT field data forms-

(8) MM5 ang VOST equipment calitration data

(¢) Calibration data of ENSCO's continuous gas monitoring System
along with correlations at stack using ORSAT-type tests

d) QA summary report.

R
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! | 9.0 INTERNAL QUALITY CONTROL

\ Table 9-1 summarizes the internal quality control checks which will
be used during this study; the frequency of each control check is
p;esented. The following paragraphs briefly explain the control checks.

9.1 Reagent Blanks

Reagent blanks of acetone and hexane representing the probe rinsing
media tested will be tested for solids. At least one method Slank of
henzene used for extraction of ash samples will be tested for dioxin.
Since a field blank is used, reagent blanks of acetone, hexane, KOH
XAD-2, TENAX, and filters will be retained and analyzed for dioxin only
if aﬁproblem with a particular saﬁple occurs. However, one filtar frcm
each lot and aliquot of XAD from each extracted.batch will each de
screened for codtamination prior to use.

9.2 Field 3lanks

At least one field blank for the MMS train and YOS7 will e previaed

‘ for analysis.

-

. 9.3 lero/Soan Gases

J Certifiad (by manufacturer, ~2% accuracy) cylinder gases ~ill ze
utilized *o zero and span ail continucus emissions monitcrs gricr to *the
verification burn as is described In the Verification Burn Plan.

9.4 Calibration Standards

The Orsat-type analyzer will be checked by measuring the oxygen

contznt of ambient air.
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Tadle 9-1. Susmary of Internal Quality Control Checks

Otoxin in Diox1n Stack gasaous ¢
Quality Contral Check feed water in stack Particulate grsat 1 emssionsd ’
)
1. Reagent dlanks :
Acatone L] !
Hexane 1 1
Senzene (method Blank) 12
XAD-2 €
Tenay ;
Filtar € . : ‘
L {0 ]
2. Field blanks . ‘ .
] 2
- Protadie wash 1 -
. -~ Particulate filter 1 :
- XAQ~2 1
» - Condenser 1 :
- Impinger 3 . 9
vasT - - .
- Prodadle wash ]
. ) - Tenay 1
> - Concenser 1
~ Tenax/Charcoal 1
3. Background Sample 1 1
4. Zero/span gases 8efore 2ests
*
S. Calidration standard 3 per ryn 1 per compound P
6. Replicate(duplicate runs) 29
6. Soikes?® ' as reguirea . f .
. ics. €0y, 09, THC by continuous monitor.

Setained for analysis, !f necassary.

Cone blank screwned priar to tast: one dlank taken in field and retained for analysis, 1f necessary.
deepiicatas obtained during sotl feed rates of 4 and § tons per hour.

‘mlyu::u requirsent specified in the verification 3urn Plan.
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For the continuous gas monitor, instrument calibration will be
checked using the QRSAT-type analyzer at the stack.
9.5 Replicates

Replicate stack gas emission samples will be obtained when the
1nc1nefator is operating at soil field rates of four and five tons per

hour (1.e., tests 2 and 3 at 4tph; and 4 and 5 at Stph).
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10.0 QUALITY ASSURANCE AUDITS

10.1 Fleld Programs System Audit

After sampiing is completed, the Field Programs QCC will inspect
caltbration and maintenance records, fleld data forms and records, and
the calculation of results. EG&EG will review actual laboratory practices
during sample analysis. Deviaticns from protocol and all results of the
audit will be reported to the QAM. Note that a systems audit during ‘
actual field sampling will not be conducted.

10.2 OAM Audits

The QAM will verify that all applicable QA/QC procedures are
followed, including (1) calibration and maintenance of equipment, (2)
staff credentials and/or supervision, (3) documentation practices, (4)
data traceability, and (3) sample and document controls. The QAM will
also review QC data and QCC inspections and audits. The results of all
inspactions and audits will be summarized and reported, along with any

corrective action requests, to project and EGA5 management.
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.11.0 PREVENTIVE MAINTENANCE

Maintenance of the equipment for soil and water s limited to.
inspection ana c¢leaning prior to each use. Other sampling equipment is
checked prior to each yse with appropriate check standards; equipment
which is found to be defective is repaired or replaced immediately.

To minimize any potential sampling delays asscciated with stack gas
testing, Versar will use five separate sets of MMS and VOST glassware,
plus a redundant train for each which can be used to replace broken
parts. In addition, tso monorails will be used to expedite cnanging the

probe from one side of the stack to the other.
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12. SPECIFIC ASSESSMENT PROCEDURES

12.1 Precision
For data sets with a small number of points (23 n S §), the

estimate of precision will be expressed as range percent (RL):

v C1 -C-z

RZ = x 100 (12-1)
o
where: Ci.- highest value determined
: Cz = lowest value determined
€ = mean value of the set
and .
n
- c
c. I = (12-2)
f =1

where: () = ith determination
n = number of determinations
For one cr two values below the detection 1imit (BOL):
80L = DL/2; where OL « detection limit.
- For large data sets (n > 8), the estimate of precisicon will he

expressed as percent relative standard deviaticn (%RSD):

n
I (c1-5? (12-3)
‘ D =
n=1|
285D - 100 x SO (12-4)
c
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The following paragraphs briefly describe how precision will be
determined for each measurement parameter..
12.1.1  Dioxin fn Feedstock Soil

For each feedstock soil sample set analyzed in duplicate or
triplicate, the prectision (R%) for each analyte will be calculated using
£Q. 12-1. Then, for each analyte, the arithmetic mean of all the
prc;iston values of the individual sample sets will be calculated and
reported as the overall precision. Tarse sample ‘sets should be available
for calculating precision. Since this assessment involves the use of
chemical analysis data and not exclusively fleld sampling measurements,
details will be provided in the Verification 8urn Plan.
12.1.2 Dioxin in Treated Soil

Same as 12.1.1
12.1.3  Dioxin In Stack Emissions

The actual MMS and VOST field samplee will not be analyzed in
raplicate. However, during this study torbent medla (XAD and Tenax)
blanks and filter blanks will be spiked with dloxin and Internal
standards (surrcgata) and then analyzed. Tha results frcm the aloxin
analysis .f these spiked sampies will be used *o estimate precisicn “=r
the determination of dioxin in stack emissicns. The pracisica estimate
will be calculated using £qs. 12-1 ane 12-2. Two spiked filter
measurements and two spiked sorbent measursments will De available to

calculate precision.
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12.1.4 Gaseous Emissions (CO, COZ. 02. sQ, nox. THC)

For each tnstrument, an estimate of precision will be calculated from
the high span measurements. All values of the span gas measured before,
during, ana after each run over the enti}e period will be used to
calculate precision. Eguations 12-3 and 12-4 will be used for
calculating the precision; a minimum of 12 measurement values for each
monitor are expected.

12.2 Accuracy

Accuracy will be determined from the performance samples (i.e.,
standards supplied as blind audits by the QCC and the independent
laboratory) as percent accuracy (AL). Accuracy will be determined as
percent recovery (RL) of native analytes frcm samples spiked with native
analytes prior to sample preparation. The formulas are given below.

For performancs samples

n
Amount found 100
gt IEI True value | i (12-9)

For samples spiked with native analyte

n (12-6)
RL » 3 Amount fcund - native amoynt orior %o spiking x 100
AmOunt spikeg ! n

1=l
12.2.1 Method for Qdioxin
The accuracy of the instrumental procedure will Be estimated from the
performance samples supplied by EG3G. Aczurazy will be calculated

according to Eq. 12-3. At least one performance sample will be

analyzed. Since this control measure involves chemical analysis data and
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not the field sampling procedures, additional detai! may be found in the
Verification Burn Plan.
12.2.2 'Dloxin in Feedstock Soil

Qverall accuracy of the confractor‘s‘analytical proceduras for
determining dioxin in ash samples will be assessed by performance aon a
feedstock sofl audit sample provided by an independent labhoratory. The
performance sample will be analyzed at least once and accuracy will te
calculated using £q. 12-5.

12.2.3 Dioxin in Treated Soil

Same as 12.2.2.

12.2.4 Dioxin in Stack Emissions

Accuracy will be assassed as percent recovery of native anaiyte
spiked onto the sortent media (XAD, Tenax) and filters. The estimate of
accuracy will be calculated according to £q. i12-6. At least two sorzen:
resin modules and at lTeas? two filters will be spiked in this manner,
12.2.5 Particulata, CI7 in Stack Emissiogs

Accuracy will not be assessed.

12.2.6 Gaseous Emissions (CO, COZ‘ OZ' SOZ' NCO . THO)

For each instrument, accyracy wili be determined from measursment of
the zero, mid, and high span cylinder gasas. All measurad vaiues of the
zaro, mid-level, ana ntgh-level span gas will be used to calculare
Instrument accuracy according to £9. 12-S. A minimum of 24 measuremen:

values for each monitor are sxpected.
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13.0 CCRRECTIVE ACTION
Whoever observes sampling data problems will immediately notify the
Task Leader. If the Task Leader discovers or is notified of sampling
data problems, he will decide on the severity of the prcblem and take the
appropriate action:

. Minimal data loss: The problem/corrective action taken will he
documented; no further action is necessary.

. Moderate data loss: A problem memo will be prepared and sent to
the QCC, and QAM, the Project Leader; a collective decision on
the appropriate action will then be made.

. Severe data loss: A problem memo shall be prepared and sent {o
the QCC, the Project Leader, EGXG, and the QAM. The USAF
Project Manager will be consulted before a collective decisicn
on the appropriate action is-made..

" The Task Leader implements the corrective action, documents the
prcblem and action taken, then prepares and sends a problem/action-taken
memo to the QCC, and QAM, the Project Leader, and EG3G.

If, In any case, sampling data is last, the Task Leader will
tnvestigate the problem, then perform one or more of the following
actions:

. I[f the problem is limited in sccpe, the problem/action-takan is
documented, the Task Leader then prepares and send a gproblam/
action-taken memo to the QAM, the Project Leader, and EG3G.

. [f a farge quantity of data are affected, the probiem/action-
taken memo to the QAM, the Projec? Leader, E£GAG, and the USAF
Project Cfficer.

In general, if QA problems are encountered, The Task Leader snhall

tdentify technical problems and:
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14.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT

The QAM, in cocperation with the Project Leader, Analytical Task
Leader, and Field Sampling Task Leader will identify critical areas of
the project which will be subject to 1nspect1on;‘the tnspection will
tnclude a review, where applicatle, of:

. Stafr qualifications

. Sampling equipment caltbratien and maintenance records

*  Performance judits

. Systems audits

. Sample control

,} '*  Document-contro]

. Sampling data entry, including error handling, correcticns, ang
additions

. Sampling data traceability and completaness
] Sampling data calculation and validation :
. Internal QC data
. External QA data
. Assessment of sampling data dccuracy, precision, and completeness,
The results of 1nspectfons/aud1ts will be reporteg by the QAM to *ne
Project Leader and EGLG management; summaries wil) %e included in she

final rapor+.
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Section No.: 15.0

Revision No.: Q .
Date: 11/7/86 )
Page: 1 of 1

15.0 REFERENCES
1. Quality Assurance Handbock for Air Pollution Measurement Systems.
Volume III Stationary Source Specific Methods. EPA-600/4--77-0276.

2. Interim Guidelines and Specifications for Preparing Quality Assurance
Project Plans. PB83-170514, Feb. 1983, QAMS-005/80.

3. Methods for Chemical Analysis of Water and Wastes, EPA-500/4-79-020,
Revised March 1983. '

4. Test Methods For Evaluating Solid Wasta, SW-346, Third Editicn,
September 1986.

5. Sampling and Analysis Methods for Hazardous Waste Combystion.
EPA-600/8-84-002.
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Attachment II

REQUEST FOR PROPOSAL NO. C36-131150 FOR CHEMICAL ANALYSIS QF
- VERIFICATION SAMPLES FROM SOIL INCINERATION
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ldaho National Engineering Laboratory

October 15, 1986

To: Attached List

REQUEST FOR PRCPOSAL HO. C3€-131150 FOR CHEMICAL ANALYSES OF VERIFICATION
SAMPLES FROM SOIL INCINERATION - RS-116-E6

This is a Reguest for Proposal for analyses of soil, cas, ancd water
samples invelved with the incineration of
2.3,7,8-tetrachlorodibenzo-parz-dioxin (TCDD) contaminated soil. A
detailed description of the work to be provided is contained in Attachment
1, Scope of York,

Samples are tentatively scneduled to be available for analyses
tiovember 1G, 1986, through MNovemper 24, 1686.

The following mandatory requirements must be met by a proposer tc be
considered responsive to this Request for Prcposal. If a proposer cannot
maet the mandatory requirements or does not address each mandatory
requirement, the proposal wi1ll be considered unacceptable and will not bhe
evaluated further. VYou are raguested to submit adequate information
demorstrating that you meet these mandatory requirements,

1. The response must include a summary of the proposer's past experience
in analyses (as 1dentified in Attachment A to the Sccpe of lork) of
soil, gas, and water samples resulting from thermal treatment of
soil. Dermonstrate past experience to show rapia turnaround of at
least four weeks (receipt of final results).

2. A+t least one reference of a previous similar project must be
provided. The reference should include the name of the oroject
officer, telephone number, and a general statement of analyses
performed.

3. The rasponse must include the resumes of personnel who are experienced
in analyses as cited in Item 1, above.

én\} EGrl5 oo ne P.O. Box 1625  Idaho Falls, 1D 83415
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The response should indicate that the proposer is experienced in
analyses utilizing high resolution GC/MS equipment and that such
equipment is available for performance of the dicxin/furan analyses.

The response must describe the facilities and instrumentation that
will be used for the required analyses. The response must include a
contingency plan to be utilized if instrumentation failure occurs.

The response must indicate that the proposer has the capability to
start analyses of samples MNovember 19, 1986, meet the turnaround time
of analyses as required, and complete the final report by December 24,
1986, as delineated in the attached Scope of Work. The anticipated
period of performance will be from November 7, 1986, through

December 24, 1936,

This procurement will be awarded to the most responsive, responsible
proposer who meets the mandatory requirements noted above and submits the
lowest price on the enclosed pricing schedule (Attachment 2).

It is anticipated that the work will be performed under a
fixed-price-per-unit subcontract. A blank copy of a standard fixed-price
subcontract used by EG&G Idaho is attached for your review

(Attachment 3). The terms and conditions found in STC-EG&E-183, "Standard
Terins and Conditions for Purchase Orders and Subcontracts,”" Rev. 5-82,
shall apply except for the fcllowing clauses and those which are
seif-deleting:

Part 1

Clause 5 Changes

Clause 6 Extras

Clause 7 Variation in Quantity

Clause 13 Warranties

Clause 14 Delivery

Clause 15 Consignment and Marking Instructions
Clause 16 Inspection

Clause 18 Payments

Clause 20 Engineering ard Operations Data Requirements
Clause 25 Classification

Clause 37 PRequired Source for Jewel Bearings
Clause 41 Termination for Convenience

Part 11

Clause 1 Progress Payments
Clause 3 Warranty

Clause 4 Manufacturing Schedules

ik o Wb
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Clause 7 Basis of Award
Clause 8 Supplier Data Instructions and Documentation Submittals
Clause 16 Patent Indemnity

Article 10, Patent Rights, contained in the subcontract, will aiso be
deleted.

The following articles will be included in the resultant subcontract:

Review and Approval of Procedures

The action of Contractor in reviewing and/or approving Subcontractor's
analysis procedures and/or safety procedures shall not affect or
relieve Subcontractor from such responsibility as Subcontractor
otherwise has with respect to the adequacy or correctness of such
analysis and/or safety procedures used by the Subcontractor in the
performance of work under this subcontract.

Key Personnel

The Subcontractor agrees that personnel performing this Scope of Work
will be those personnel for whom resumes were provided in the
Subcontractor's proposal. Any changes to key personnel must be
approved in advance by the Contractor,

Incentive

For delivery of the final report within three weeks after
Subcontractor's receipt of the last set of samples, the Subcontractor
will be paid an incentive of an additional ten percent of the cost of
validated samples which are included in the final report. If a sample
cannot be validated, there will be no incentive paid for that sample.

Liquidated Damages

The parties mutually agree that the expected actual damages to EG&G
Idaho for failure to make delivery within 30 days after
Subcontractor's receipt of the last set of samples will be $2,792.00
per day. Therefore, liquidated damages of $2,792.00 per day will be
deducted from the subcontract price, up to a maximum amount of 50
percent of the total subcontract price, for failure to deliver the
final report within 30 days after Subcontractor's receipt of the last
set of samples,

Your proposal should include a statement that such a subcontract would be
acceptable, or specify any exceptions. '

In addition to your technical proposal, the following information must be
provided:
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October 15, 1986
RS-116-86

Page 4

1. A disclosure statement regarding Organizational Conflicts of Interest
(see Standard Terms and Conditions, Part [I, Clause 26).

Failure to provide a disclosure statement may result in
disqualification of your proposal.

2. A completed Representations and Certifications form (see
Attachment 4),

Your proposal must be submitted to EG&G Idaho by October 30, 1986,
addressed as follows:

R. Simmons

Subcontract Administrator
EG&G Idaho, Inc.

1955 Fremont Avenue

P. 0. Box 1625

Idaho Falls, ID 83415

Proposals shall be submitted as follows:

1. Five copies of the mandatory requirements shall be submitted with all
required data excluding price.

2. Five copies of the price proposal shall be submitted on the enclosed
pricing schedule in a2 sealed envelope plainly marked:

"PRICE PROPOSAL - C86-131150"

EG&G Idaho, Inc., reserves the right to reject a proposal that 1s not
considered responsive to the Request for Proposal and to reject any and
all proposals as the best interest of the Government may require.

Proposers are advised that, although negotiations may follow receipt of
proposals, award may be made without discussion on proposals received.
Therefore, proposals should be submitted initially on the most favorable
terms of price and completeness,

Please advise EG&G Idaho if you do not intend to submit a proposal,

IT you have any questions perta1n1ng to this Request for Propecsal, cnntact
me at (208) 526-1661.

Very truly vours,
M-—B‘%—U

. Simmons
Subcontract Administrator

km
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SCOPE OF WORK

FOR CHEMICAL ANALYSIS OF VERIFICATION

SAMPLES FROM SOIL INCINERATION

570

Attachment 1




1.0 OBJECTIVE

The objective of this work is:

Analysis: The subcontractor shall analyze samples of soil, gas, and
water involved with the incineration of 2,3,7,8-tetrachlorodibenzo-
para-dioxin (TCOD) contaminated soil. The samples will involve
treated/untreated soil, stack gas, scrubber water, and boiler blowdown
water. The analyses involved are presented in Attachment A, The
compounds listea are under EPA review, but assessment is that changes to
the list will be minimal, -

2.0 BACKGROUND

From approximately 1965 to 1977, containers of Herbicide Orange were
stored on an open-air site at the Naval Construction Battalion Center
(NCBC) in Gulfport, Mississippi. During this time some of the herbicide
leaked on the ground leaving TCDD, 2,4-D, & 2,4,5-T as contaminants in the
soil, The soil is cement-stabilized sandy loam, establisned in the
1640's, Over the years, small amounts of asphalt, road tar, and road mix
(gravel soil) have been placed on the site. These placements are spotty
(less than 10 percent surface area); however, the asphalt could
potentially be an analytical interference. Therefore, extended cleanup
procedures should be utilized. Some oyster shell and.pea gravel are also

present,
High volume air samples will be taken during the course of the

incineration program to determine if the operation is releasing

dioxin-contaminated particulates into the air,
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3.0 REQUIREMENTS

3.1 Analytical Procedures

The subcontractor shall perform analyses for all components
listed in Attachment A according to the stated protocols. The intent of
this task is to address not only regulatory recuirements but also to
provide data at the lowest detection leve! achievable while using
recognized procedures.

Fer dioxsr/furan analysis, the subcontractor shall utilize
$HB46-22%0 and tue U,5, EPA Contract Laboratory Program (CLP) IFB dioxin
procadurs Lo the ext~n* possible, t 1s anticipated that modifications to
the CLP procedure v: 11 »e recessary, primarily in the extraction pertion
of tne =racedur:, it is alsoc anticipated that the concentrations of the
spiking solutions and calibration solutions specified in the CLP procedure
may have to be modified to mu e aczurstely reflect the analytical
concentration rang2 ¢t 1n~erest, A1% quality assurance/quality ccnsrol
(GA/QC) measures specifsed . >i46 or the CLP procedure will be adhered
to for all 211 analysae., lodifications to the procedurss macde to perform
the reques‘ed analyses w:11 be <ubaiited to £34G Idaho for comment and/or

agproval prior to 1nplamantatics,
3.2 Sarpla Tyoes
Tha foilowing samples types we

subcontractor for analysis, These sarsles wrll he obtaimed Sy 2 secarate

subcontractor,

3.2, _for) Sa-nlas The subcontractor siall deter-ice the amcunt
58 Avtacnrert A ccmoounds (01F any) present an syl samoles obtarned by the

am
srotonal,  The suscsriragctor wrll rececve a mimrmun of ten (10} a2

[y
o
v

ar4d a3 maxinum of twe-ty (2C) saroles total which wild ancluze no

-r
3
o
h Y
0
e
or
3
(o

Time of 0,01 2pb 2,3,7.8-7000 s

1n Attacheent A0 D¢ choyld be notad thet a nurber
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of the untreated soil samples may contain small quantities of asphalt,
which may necessitate extra cleanup. Also, these analyses will require
high resalution GC/high resolution MS equipment for the CLP procedure.
Method SW846-8280 is to also be performed,

32,2.2 Aqueous Samples The subcontractor shall determine the

% amount of Attachment A compounds present (if any) in aqueous samples
» (scrubber, neutralization and boiler blowdown) obtained by the fiald
sampling team. Each sample will consist of a minimum of two (2) liters.
The subcontractor will receive a minimum of ten (10) and a maximum of
twenty (20) agqueous samples. A detection limit of 0.01 ppb is required
for 2,3,7,8-TCDD, or as stated in Attachment A, In addition, pH, TOC,

BOD, COD, dissolved sc¢lids, and ammonia are to be determined.

3.2.3 High Volume Air Samoles The subcontractor shall determine

the amount of dioxin/furan present (;f any) in particulate acquired on
filters collected using high volume air samples. The subcontractor will
receive a minimum of five (5) and a maximum of ten (10) samples. A
detaction limit of 1.0 nanograms per filter is required, It is
anticipated that soxhlet extraction using toluene or benzene will be

0 required for the filters,

3.2.4 Stack Gas Samples The subcontractor shall provide

analysis of Attachment A compounds in stack gas samples collected by the
field sampling team. Samples w11l be obtained by standard M5, ¥M3, and
VOST trains., Three trial burns will be performed resulting in five (5)

complete sets of gas samples.

3.3 Analvtical Standards

The subcontractor will supply all necessary analytical standards
for this program. For example, with TCDD, these standards include
13C12 - 2,3,7,8-7C3D, 37C14 -2,3,7,3-7C20, 2,3,7,2-TCC2, and the

performance check solution used to demcrstrate the 1somer specificity of
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the gas chromotography column. All standards may be obtained from
commercial sources. All standards will be verified for concentration
using U.S. EPA and National Bureau of Standards reference standards. A
list of all standards to be utilized and the results of the verification
will be provided to EG&G Idaho.

3.4 Turnaround Time

Samples will be delivered to the subcontractor either by
overnight express service or by EG&G ldaho personnel or their designees.
It will be necessary to have rapid turnaround of analytical results, The
samples will arrive over approximately seven days. In addition to meeting
protocol requirements, the subcontractor will perform analyses and provide
FG&G Idaho immediate results to facilitate review and validation., A final
report, including a complete compilation of all data, will be.provided to
EG&G Idaho within 30 days of receiving the last sample.

3.5 EGEG Idaho Reoresentation in Laboratory

Due to the rapid turnaround time required, the subcontractor will
be required to allow an EG&G Idaho representative te review data in the
subcontractor's laboratory., The data review procedure will not interfere
with the analysis of the samples,

3.6 Dispcsal of Samoles

Upon direction from EGAG Idaho and following submission of the
final report, 1% will be the subcontractor's responsibility to dispose of
any unused portions of samples, The disposal must conform to the

appropriate Government regul-tions.

3.7 Public Rela*’ ns

tieither the subcontractor nor any personnel in the employ of the
subcontractor shall releass any i1nformation concerning this project to the

public or the redra. All requests for information are to he directed to
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the on-site EG&G ldaho representative, That representative will refer all
requests to Mr. Peter Mygatt, Director, Office of External Affairs,
DOE-ID. Mr. Mygatt will coordinate all releases with the USAF,

4.0 QUALITY ASSURANCE/QUALITY CONTROL PLAN

The subcontractor shall submit a Quality Assurance/Quality Control
Plan which covers all the activities of this Scope of Work. The
procedures to be followed for the chain of custody of all samples shall be
clearly presented. The procedures in this QA/QC Plan, once approved by
EG&G Idaho, shall be followed in the execution of this work,

5.0 DELIVERABLES

5.1 Final Report
The subcontractor shall provide to EG&G a final report

summarizing the results of all the analyses including QA/QC samples. This
final report will follow the CLP reporting format where possible and shall
include the CLP required deliverables. The remaining data summation will
be provided in tabulzr form. The final report will be due 30 days after
receiving the last sat of samples., Data summaries should be provided in
hard copy and also on floppy discs in dBASE III format. The hard copy

should be unbound and suitable for reproduction,

5.2 Interim Renorts

The subcontractor will not be required to prepare interim
reports; however, as data is available it 1s tc be presented *o the EG&G
Idaho representative, who will provide daily reports vis personal computer

to EGE&G Idaho project: managument,




5.3 Laboratory Notebooks

The subcontractor shall include, as an appendix to the final
report, copies of the laboratory notebook pages pertaining to all aspects

of this program.

5.4 Presentation of Results

The subcontractor will be present for presentation and discussion
of the results to the U.S. Air Force, State officials, EPA Regional
officials, and EPA-HQ. The subcontractor should assume a one-week effort
for personnel to travel from Gulfport to Jackson, Mississippi; to Atlanta,
Georgia; and to Washington, D. C. The subcontractor must include

perscnnel knowledgeable in organics, metals, and dioxins/furans,




Attachment 1
Modification No. §
Subcontract No. €88~131150

DIOXINS/FURANS BY LOW RESOLUTION GC/MS

Detection
Analytical Limit

Constituent Method Reference ua/kg (ppb)
Antimony cLp 1 600
Arsenic cLe 1 200
Barijum cLp 1 400
Benzidine{[1,1'-biphenyl]-4,4' diamine) SW 846/CLP 4 2,600
Benzo[aJanthracene (1,2 benzanthracene) 8310 3 2.0
Benzo[b]fluoranthene (2,3-benzofluoranthene) 8310 3 2.0
Benzo[a]pyrene (3,4-benzopyrene) 8310 3 2.0
Beryllium CLP 1 200
Bis{2-chloroethoxy)methane (ethane,[methylenebis

(oxy)Jbis[2-chlorn-]) CLP 2 330
Bis(2-chloroisopropyl) ether (propane,2,2'-

oxybis[2-chloro-]) CLP 2 330
Cadmium cLp 1 1,000
Chlorinated benzenes, N.0.S.

1,2,4,5-Tetrachlorobenzene SW 846/CLP 4 330

1,2,3,5-Tetrachlorobenzene
Chlorinated phenol, N.0.S.

2,4-Dichlorophenol cLp 2 330

2,6-Dichlorophenol SW 845/CLP 4 330

’,5 -Dichlorophenol SW 846/CLP 4 330

3,4-Dichlorophenol SW 846/CLP 4 330

2,3,4-Trichlorophenol SW 846/CLP 4 330 )

2,4,5-Trichlorophenol cLp 2 1,600

2,4,6-Trichlorophenol cL? 2 330

Z2,3,4,5-Tetrachlorophengl >' SW 846/CLP 4 330

2,3,4,6-Tetrachlorophenol
Chromium (Total) CLP i 2,000
Chromium (Hexavalent) SW 846 3 400
Chrysene (1,2-benzphenanthrene) 8310 3 1.0
Ccoper cLe 1 2,000
Coal tars Analyzed as methyl phenonls and
Creosote (creosote, wood;7> PAH's (CLP/B310)
Cresols (cresylic acid) (ohenol, methyl-) cLe 2 330
Jibenz(a,h]arthracene (1,2,5,6-dibenzanthracane) §310 3 1.
3,3'-Dichlorobenzidine ([l 1'-biphenyl]-4,4'-

diamine,3,3'-dichloro-) cLp 2 660
2,4-Dichlorophenoxyacetic acid (2,4-D), salts

and esters (acetic acid,2,4-dichlorophenoxy-,

salts and esters) 8150 3 20.
4,6-Dinitro-o-cresol and salts (phenol,

2,4-dinitro-6-methyl-, and salts) cLp 2 1,600
2,4-Dinitrophencl (phenol,2,4-dinitro) CLP 2 1,600
2,4-Dinitrotoluene (benzene,l-methyi-2,4-

dinitro-) cLp 2 330




e 2
3 DIOXINS/FURANS BY LOW RESOLUTION GC/MS (continued)
Detection
Analytical Limit
Constituent Method Reference uvq/kg (pob)
2,6-Dinitrotoluens (benzene,l-methyl-2,6-

dinitro-) cLP 2 330
Fluoranthene (benzolj,k]fluorene) 8310 3 2.0
Hexachlorodibenzo-p-dioxins - 8280 3 - 0.1-0.3
Hexachlorodibenzofurans 8280 3 0.1-0.3
Hydroxydimethylarsine oxide (cacodvlic acid) (As Arsenic)
Indeno(1,2,3-cd)pyrene(1,10-1,2-phenyiene)

pyrene 8310 3 3.0
Lead cLp 1 200
Mercury CLp 1 20
Nickel CLP 1 4,000
4-Nitrophenol (phenol,4-nitro-) cLp 2 1,600
N-Nitrosodimethylamine (dimethylrnitrosamine) SW 846/CLP 4 330
Pentachlorodibenzo-p-dioxins 8280 3 0.1-0.3
Pentachlorodibenzofurans 8280 3 0.1-0.3
Pentachloropnenol CLp 2 1,600

nol (benzere,hydroxy) cLp 2 330

- - .ychlorinated biphenyl, N.O.S. CLP 2 100-210

Selenium cLp 1 200

Silver cLp 1 1,000
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDO)

(D1benzo -p-dioxin,2,3,7,8-tetrachloro- )

furan) 8280 3 0.1-0.3
Tetrachlorodibenzo-p-dioxins ‘ 8280 3 0.1-0.3
Tetrach'orodibenzofurans §280 3 0.1-0.3
Trhallium cLp 1 200
Toxaphene (camphene,octachioro-) cLp 2 210
2,4,5-Trichlorophenoxyacetic acid (2,4,5-7)

{Acetic acid,2,4,5-trichlorophenoxy-) 8150 3 2.0
Vanadium CLP 1 2,000
Zinc cLp 1 1,000

"pH 9040 3 Standard Unit:
Cyanide 9010 3 500
Sulfide 9030 3 200
EP Toxicity Extraction 1310 3 -

Corrosivity (as pH) 9040 3 Standard Unit

Total Cyanides i 9019 3 10
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REFERENCES

(1) U.S. Environmental Protection Agency (EPA), 1987, "Chemical Analytical Services for
Multi-Media Multi-Concentration Metals and Inorganics", Statement of Work 7/87,

WA-87-K026, U.S. EPA, Washington, D.C.

(2) U.S. Environmental Protection Agency (EPA), 1987, "Chemical Analytical Services for
Multi-Media Multi-Concentration Organics, GC/MS Techniques®, Statement of Work, 7/87,
WA-87-K236, U.S. EPA, Washington, D.C.

(3) U.S. Environmental Protection Agency (EPA), April 1984, "Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods", SW-846, Revised Second Edition.

(4) Tnese compounds are not a part of the CLP list, The method will include Reference 2

protocol with modifications from Reference 3.
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Attachment 2
Modification No. 5
Subcontract No. C86-131150

DIOXINS/FURANS BY HIGH RESOLUTION GC/MS

Constituent

Antimony

Arsenic

Barium

Benzidine([1,1'-biphenyl]-4,4' diamine)

Benzo[aJanthracene (1,2 benzanthracene)

Benzo[b]fluoranthene (2,3-benzofluoranthens)

Benzo[aJpyrene (3,4-benzopyrene)

Beryllium

Bis(2-chloroethoxy)methane (ethane,[methylenebis
(oxy)Jbis[2-chloro-])

Bis(2-chloroisopropyl) ether {propane,2,2'-
oxybis[2-chloro-])

Cadmium

Chlorinated benzenes, N.0.S.
1,2,4,5-Tetrachlorobenzene
1,2,3,5-Tetrachlorobenzene

Chlorinated phenol, N.0.S.
2,4-Dichlorophenol
2,6-Dichloropnenol

>,5-Dichlorophenc]
3,4-Dichlorophenol
2,3,4-Trichlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichloropheno}
2,3,4,5-Tetrachlorophenol

2,3,4,6-Tetrachlorophenol

Chromium (Total)

Chromium (Hexavalent)

Cnrysene (1,2-benzphenanthrene)

Copper

Coal tars

Creosote (creosote, wood)j>

Cresols (cresylic acid) (phenol, methyl-)

Dibenz[a,hJanthracene (1,2,5,6-dibenzanthracene)

3,3'-Dichlorobenzidine ({1,1'-biphenyl]-4,4'-
diamine,3,3'-dichloro-)

2,4-Dichlcrophenoxyacetic acid (2,4-D), salts
and esters (acetic acid,2,4-dichlorophenoxy-,
salts and esters)

&4,6-Dinitro-o-cresol and salts (phenol,
2,4-dinitro-5-methyl-, and sal:s!

2,£-Dinitrophenol (phenol,2,4-dinitro)

2,4-Dinitrotoluene (benzene,l-methyl-2,4-
dinitro-)

580

Detection
Analytical Limit
Method Reference pa/kg (ppb)
CLp 1 600
cLp 1 200
CLP 1 400
SW 846/CLP 4 2,600
8310 3 2.0
8310 3 2.0
8310 3 2.0
CLP 1 200
cLp 2 330
cLp 2 330
CLP 1 1,000
SW 846/CLP 4 330
cLp 2 . 330
SW 846/CLP 4 330
SW 846/CLP 2 330
SW 846/CLP 4 330
SW 846/CLP 4 330
CLp 2 1,600
CLP 2 330
SW 846/CLP 4 330
CLp 1 2,000
SW 846 3 400
8310 3 1.0
CLp 1 2,000
Analyzed as methyl phenol:s anc
PAH's (CLP/8310)
CLP 2 330
8219 3 1.0
CLpP 2 660
8150 3 20.
cLp 2 1,600
cLp 2 1,600
cLe 2 3320
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Total Cyenides
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ge 2
DIOXINS/FURANS BY HIGH RESOLUTION GC/MS (continued)
Detection
Analytical Limit
Constituent Method Reference ug/ka (ppb)
2,6-Dinitrotoluene (benzene,l-methyl-2,6-

dinitro-) CLp 2 330

Fluoranthene (benzolj,k]fluorene) 8310 3 2.0
-Hexachlorodibenzo-p-dioxins 8280 3 5-30 ppt
Hexachlorodibenzofurans 8280 3 5-30 pot
Hydroxydimethylarsine oxide (cacodylic acid) (As Arsenic)
Indeno(1,2,3-cd)pyrene(1,10-1,2-phenyiene)

pyrene 8310 3 3.0

Lead CLP 1 200
Mercury CLP 1 20
Nickel cLp 1 4,000
1-Nitrophenol (phenol,4-nitro-) CLP 2 1,600
N-Nitrosodimethylamine (dimethylnitrosamine) SW 846/CLP 4 330
Pentachlorodibenzo-p-dioxins 8280 3 5-30 ppt
Pentachlorodibenzofurans 8280 3 5-30 ppt
Pentachlorophenol cLp 2 1,600

2nol (benzene,hydroxy) cLp 2 330

wychlorinated biphenyl, N.0.S. CLp 2 100-210
elenium CLP 1 200

Silver CLP 1 1.000
2 3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD)

{Dibenzo-p-dioxin,2,3,7,8-tetrachloro-

u an) 8280 3 5-20 pp.
T .rachiorodibenzo-p-dioxins 8280 - 5-30p t
T .-~.chlorodibenzofurans £280 3 5-30 ppt
T 1lium £ 0

x phene (camphene,octachlor--) P 2 210
- ,4,5-Trichlorophenoxyacetic ac’d (2,4, -T,

(Acetic acid,2,4,5-trichlo-ophenoxy-) 8150 3 2.
‘aradium . P 1 2, C0
‘ne CL 1 1 000

oh 900 ta dard nits
Cyanide 210 K] 500
‘ulfide 9030 3 200
.2 Toxici~y Extriction .10 3 -
Corrosivity {as pH) 9140 3 Standard U 1t
$0190 3 10




(3)

(4)

REFERENCES

U.S. Environmental Protection Agency (EPA), 1987, “"Chemical Analytical Services for
Multi-Media Multi-Concentration Metals and Inorganics", Statement of Work 7/87,

WA-87-K026, U.S. EPA, Washington, D.C.

U.S. Environmental Protection Agency (EPA), 1987, "Chemical Analytical Services for
Multi-Media Multi-Concentration Organics, GC/MS Techniques", Statement of Work, 7/¢

WA-87-K236, U.S. EPA, Washington, D.C.

U.S. Environmental Protection Agency (EPA), April 1984, "Test Methods for Evaluatir
Solid Waste, Physical/Chemical Methods", SW-846, Revised Second Edition.

These compounds are not a part of the CLP lis:t., The method will include Reference
protocol with modifications from Reference 3.
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Attachment 1
todification No. 5
Subcontract No. C8§-131150

DIOXINS/FURANS BY LOW RESOLUTION GC/MS P
Detection /

Analytical Limit
1 Constituent Metnod Reference ug/kq (pob)
i Ant imony cLp 1 600

Arsenic CLP 1 200

Barium cLe 1 400

Benzidine([1,1'~biphenyl]-4,4' diamine) SW 846/CLP 4 2,600

Benzo[aJanthracene (1,2 benzanthracene) 8310 3 2.0

Benzo[bJfluoranthene (2,3-benzoflusranthenz) 8310 3 2.0

Benzola]pyrene (3,4-benzopyrene) 8310 3 2.0

Beryllium cLp 1 200

Bi1s(2-chloroethoxy)methane (ethane,[methyienebis

, (oxy)Ibis[2-chloro-]) cLp 2 330

Bis{2-chloroisopropyl) ether (propane,2,2'-
oxybis{2-chloro-]) CLP 2 330

Cadmium CLP 1 1,000

' g Chlorinated benzenes, N.0.5.
e 1,2,4,5-Tetrachlorobenzene SW 846/CLP 4 339
‘ A 1,2,3,5-Tetrazhlorobenzene
[ Chlorinated phenol, N.O.S.
2,4-Dichlorophenol CLpP 2 330
. 2,5-Dichlorophenol SW 846/CLP 4 32
i 2,5-Dichlorophenol SW 846/CLP 4 330
},4-Dichlor-phenol SW 845/CLP 4 330
2,3,4-Trichlorophenol SW 846/CLP 4 330
i 2,-,5-Trizhlorophencl cLp 2 1,600
- 2.4 6-T~ichlorophenol cLp 2 330
2.3 4,5-Tetrachlorophenol >) SW 846/CLP 4 330
v 2,3.4.6-Tetrachlorophenol
g Chromium (Total) CLP 1 2,000
. Chro 1um (Hexavalent) SH 846 3 400
. Chr sene (1.2-benzphenanthrene) 8310 3 1.0
1 C pper CLP 1 2,000
& Coal t rs Analyzed as methyl p enols and

C-eoso e (creoso.e, wood)j> PAH's (CLP/8310)

C-esols (crecylr acid) (phenol, methyl-) cLpP 2 230
ben-[a,h]s~thracene (1,2,5,6-dibenzanthracene) 8310 2 1.0
.3'~D"_hlorobanzidine ([1,l'-biphenyl]-4,4'-

d‘a- ne.3,3'-d1 h oro-) CLP 2 660

2,4- 1:hl~ropn-noxyacetic acid (2,4-D), salts
and est=rs (acet1. acid,2,4-dichlorophenoxy-,
sa ¢ and est rs) 8150 3 20.

4,6-0  t-o-0-c esol a~d salts (phencl,

2 ---'nitro-6--etnyl-, and salts) CLP 2 1,600

2.4-D -1t-ophe- 1 (phenol,2,4-dinitro) CLP 2 1,600

2.4-D trot:luzne (benzene,l-methyl-2,4-
dinitro-) cLp 2 3390




L.

ge 2

Constituent

2,6-Dinitrotoluene (benzene,l-methyl-2,6-
dinitro-)
Fluoranthene (benzo[j,k]Jfluorene)
Hexachlorodibenzo-p-dioxins
Hexachlorodibenzofurans
Hydroxydimethylarsine oxide (cacodylic acid)
Indeno(1,2,3-cd)pyrene(1,10-1,2-phenylene)
pyrene
Lead
Mercury
Nickel
4-Nitrophenol (phenol,4-nitro-)
N-Nitrosodimethylamine (dimethylnitrosamine)
Pentachlorodibenzo-p-dioxins
Pentachlorodibenzofurans
Pentachloropheno!
“~enol (benzene,hydroxy)
ychlorinated biphenyl, N.C.S.

"I lenium

Silver
2,3,7,8-Tetrachiorodibenzo-p-dioxin (TCDD)
(Dibenzo-p-dioxin,2,3,7,8-tetrachloro-

furan)
Tetrachlorodibenzo-p-dioxins
Tetrachlorodibenzofurans
Thallium
Toxaphene (camphene,octachloro-)
2,4,5-Trichlorophenoxyacetic acid (2,4,5-T)
(Acetic acid,2,4,5-trichlorophenoxy-)
Vanadium
Zinc
pH
Cyanide
Sulfide
ZP Toxicity Extraction
Cerrosivity (as pH)
Total Cyanides

e A Sl R AR A S S A s SER ¢ B S S R S
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DIOXINS/FURANS BY LOW RESOLUTION GC/MS (continued)

Detection

Analytical Limit
Method Reference vg/kg (ppb)
cLpP 2 350
8310 3 2.0
8280 3 0.1-0.3
8280 3 0.1-0.3

(As Arsenic)

8310 3 3.0
CLp 1 200
cLp 1 20
CLpP 1 4,000
cLp 2 1,600

SW 845/CLP 4 330
8280 3 0.1-0.3
8280 3 0.1-0.3
cLp 2 1,600
CLp 2 330
cLp 2 100-210
cLp 1 260
CLP 1 1,000
8280 3 0.1-0.3
8280 3 0.1-0.2
8280 3 0.1-0.3
cLP 1 200
CLp 2 210
8150 3 2.C
CLP 1 2,000
cLp 1 1,000
9040 3 tandard Uniz:
9010 3 50C
9020 3 200
1310 3 -
8042 3 tandard Unit
9010 3 10




T REFERENCES

(1) U.S. Environmental Protection Agency (EPA), 1987, "Chemical Analytical Services for
Multi-Media Multi-Concentration Metals and Inorganics", Statement of Work 7/87,

WA-87-K026, U.S. EPA, Washington, D.C.

(2) U.S. Environmental Protection Agency (EPA), 1987, "Chemical Analytical Services for
Multi-Media Multi-Concentration Organics, GC/MS Techniques", Statement of Work, 7/87,

WA-87-K236, U.S. EPA, Washington, D.C.

(3) U.S. Environmental Protection Agency (EPA), April 1984, "Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods", SW-846, Revised Second Edition.

(4) Tnese compcunds are not a part of the CLP list. The method will include Reference 2
protocol with modifications from Reference 3.
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Attachment 2
Modification No. 5
Subcuntract No. €86-131150

DIOXINS/FURANS BY HIGH RESOLUTION GC/MS

Detection
Analytical Limit
Constituent Method Reference vq/kg (ppb)
Antimony CcLp 1 600
Arsenic CLP 1 200
Barium CLP 1 400
Benzidine([1,1'-biphenyl1]}-4,4' diamine) SW 846/CLP 4 2,600
Benzo[aJanthracene (1,2 benzanthracene) 8310 3 2.0
Benzo[b]fluoranthene (2,3-tenzofluoranthene) 8310 3 2.0
Benzo[aJpyrene (3,4-benzcpyrene) 8310 3 2.0
Beryllium cLp 1 200
Bis(2-chloroethoxy)methane (2thane,[methylenebis
{oxy)Ibis[2-chloro-1) cLP 2 330
Bis(2-chloroisopropyl) ether (propane,2,2'-
oxybis[2-chloro-]) cLp 2 330
Cadmium CLpP 1 1,000
Chlorinated benzenes, N.0O.S.
1,2,4,5-Tetrachlorobenzene SW 846/CLP 4 330
1,2.3,5-Tetrachlorobenzene
Chlorinated phenoil, N.O.S.
2,4-Dichlorophenol cLp 2 330
2,6-Dichlorophenol SW 846/CLP 4 330
2,5-Dichlorophenol SW 846/CLP 4 330
_ 3,4~Dichlorophenol SW 846/CLP 4 330
- 2,3,4-Trichlorophenaol SW 846/CLP 4 330
2,4,5-Trichlorophenol CLP 2 1,600
2,4,6-Trichlorophenol cLp 2 330
2,3,4,5-Tetrachlorophenol SW 846/CLP 4 330
Z,3,4,6-Tetracnlorophenol
Chromium (Total) CLp 1 2,000
Chromium (Hexavalent) SW 846 3 400
Chrysene (1,2-benzphenanthrene) 8310 3 1.0
Copper cLp 1 2,000
Coal tars Analyzed as methyl phenols and
Creosote (creosote, wood)\,> PAH's (CLP/8310)
Cresols (cresylic acid) (phenol, methyl-) CLp 2 330
Dibenz[a,hJanthracene (1,2,5,6-dibenzanthracene) 8310 3 1.0
3,3'-Dizhlorobenzigine ([1,1'-biphenyl]-4,4'-
diamine,3,3'-dichloro-) CLP 2 660
2,4-Dichlorophenoxyacetic acid (2,4-D), salts
and esters (acetic acid,2,4-dichlorophenoxy-,
salts and esters) 8150 3 20.
4,6-Dinitro-o-cresol and salts (phenol,
2,4-dinitro-6-methyl~, and salts) cLe 2 1,600
2,4-Dinitrophenol (phenol,2,4-dinitro) CLpP 2 1,600
2,4-Dinitrotoluene (Lenzene,l-methyl-2,4-
dinitro-) cLp 2 330

586




ge 2

Constituent

2,6-Dinitrotoluene (benzene,l-methyl-2,6-
dinitro-)
Fluoranthene (benzol[j,k]fluorene)
Hexachlorodibenzo-p-dioxins
Hexachlorodibenzofurans
Hydroxydimethylarsine oxide (cacodylic acid)
Indeno(1,2,3-cd)pyrene(1,10-1,2-phenylene)
pyrene
Lead
Mercury
Nickel
4-Nitrophenol (phenol,4-nitro-)
N-Nitrosodimethylamine (dimethylnitrosamine)
Pentachlorodibenzo-p-dioxins
Pentachlorodibenzofurans
Pentachlorophenol
"2nol (benzene,hydroxy)
.ychlorinated biphenyl, N.0.S.
~elenium
Silver
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD)
(Dibenzo-p-dioxin,2,3,7,8-tetrachloro-
furan)
Tetrachliorodibenzo-p-dioxins
Tetrachlorodibenzofurans
Thallium '
Toxaphene (camphene,octachloro-)
2,4,5-Trichlorophenoxyacetic acid (2,4,5-T)
(Acetic acid,2,4,5-trichlorophenoxy-)
Vanadium
Zinc
pH
Cyanide
Sulfide
EP Toxicity Extraction
Corrosivity (as pH)
Total Cyanides
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DIGXINS/FURANS BY HIGH RESOLUTION GC/MS (continued)

Detection

Analytical Limit
Method Reference vg/kg (ppb)
cLp 2 330
8310 3 2.0
82ge0 3 ~ 5-30 ppt
8280 3 5-30 ppt

(As Arsenic)

8310 3 3.0
CLP 1 200
CLp 1 20
cLp 1 4,000
CLp 2 1,600

SW 846/CLP 4 330
8280 3 5-30 ppt
8280 3 5-30 ppt
cLp 2 1,600
cLp 2 330
cLe 2 100-21¢
cLp 1 200
CLp 1 1,000
8280 3 5-20 ppt
8280 3 5-30 ppt
8280 3 5-30 ppt
CLpP 1 200
cLp 2 210
8150 3 2.0
cLP 1 2,000
cLp 1 1,000
9040 3 Standard Units
9010 3 500
9030 3 200
1310 3 -
9040 3 Standard Units
9010 3 10



(1)

(2)

(3)

(4)

B o Bl o

REFERENCES

U.S. Environmental Protection Agency (EPA), 1987, "Chemical Analytical Services for
Multi-Media Multi-Concentration Metals and Inorganics", Statement of Work 7/87,

WA-87-K026, U.S. EPA, Washington, D.C.

U.S. Environmental Protection Agency (EPA), 1987, "Chemical Analytical Services for
Multi-Media Multi-Concentration Organic¢s, GC/MS Techniques", Statement of Work, 7/87,

WA-87-K236, U.S. EPA, Washington, D.C.

U.S. Environmental Protection Agency (EPA), April 1984, "Test Methods fur Evaluating
Solid Waste, Physical/Chemical Methods", SW-846, Revised Second Edition.

These compounds are not a part of the CLP list. The method will include Reference 2
protocol with modifications from Reference 3.
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Attachment I[1I
OPERATING INSTRUCTIOXS AND DESCRIPTION OF MODEL PS-1 PUF SAMPLER
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A.

OPERATING INSTRUCTIONS i
MODEL PS-1

UNIT PREPARATION.

1. Remove the PS-1 Puf Sampler from the shipping carton.

2. Locate the shelter 1id and install on the aluminum
shelcer as follows:

a.

b.

Align the hinges of the 1id to the rear
of the shelter and fas*en with four (4)
10-24 x 1/2" pan head screws.

Secure the front catch,(see figure A), to

‘the shelter front using two (2) 10-24 x 1/27

flat head screws.

Secure the rear catch to the sheltar back
panel using one (1) 10-24 x 1/2" pan head
screw. .
Secure the rear lid hasp to the shelter 'lid
using two (2) 10-24 x 1/2” pan head screaws.
(note: These three catches may need readjust-
ment to cperats the shelter lid properly.])
Adjust the front and rear catches toc be sure
that the lid slot lowers over the front catch
when closing the lid and aligns with the rear
catch when the lid is in the open position.
The 1lid can now be sacurad in an open or
closed position with the aluminum strip or

a padlock.

3. Find one (1) sampling module in the packing container
and install on the inlet port. The inlet port has a
1/2" threaded male fitting. Placea the module over the
male fitting and screw it on until snug.

4. Pull the exhaust hose from ocut of the shelzer boticm
and extend it away from the shelter on the ground.

5. Open the shelter door and timer.

6. Prepare the timer for the desirsd start and stop times.

Unit Calibration.

1. Calibration

slug or filt

empty glass
a good seal

2. Install the GMW=-40 Calibrator on top of the 4" filter holder.

of the Puf Sampler is performed without a foam
er paper in the sampling mcdule. However the
cartridge must remain in the module o insure
through the module.

-
-
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. Op;rating Instructions i
Mcdal PS-1 N
Paga 2

3. Connect an 8" water manometer to the Calibrator.

4. Open the ball valve fully.

S. Turn the system on by tripping the manual switch on
the timer. Allow a few minutes for wamm-up.

6. Adjust the voltage control screw c¢o cobtain a reading
of 70 inches on the dial gage, (Magnehelic Gage).

7. With 70 inches on the dial gage as your first calibration
point, record it and the manometer reading on tha data sheet.

8. Close the ball valve slightly to readjust the dial gage
down to 60 inches. Record this figure and manometaer
reading on the data sheet.

9. Using the above preocedure, adjust the ball valve for
readings at 50, 40, and 30 inches and reccrd on the

data sheect.

10. Using thess twn sets of readings, plot a cuvre on the
data sheet. This cuzve will be used for detarmining
the actual flow rate in the field.

11. Readjust the voltage control fully clockwise 2o it's
maximum setting. Open ball valve fully.

c. Unit Operation.

1. The Puf Sampler may b operatad at ground level or en
roof tops In urban or congested areas, it is recommended
that the sampler be placed on the rocf of a siagle
story building. The sampler shculd be located in an
unobstructed area, at least two meters frocm any obstacle
to air flow. The exhaust hcse should be stratzhed out
in a dewsn wind direction if possible.

2. The sampler should be cperated for 24 hours in order
to obtain average daily levels of airborne pesticides.

3. On and off times and weather conditions during sampling
periods should be recorded. Air concentrations may
fluctuate with time of day, temperature, humidity, wind
direction and velocity and other climatological conditions.

4. Air flow readings should be taken (dial gage) at the
beginning and end of each s3ampling period. Diffesrencss
between the beginning and ending flow rates should be
averaged ocut to obtain an overall flow ratas. {(The Puf
Sampler can be fizted with a gas meter which would give a
direct reading of the total flow.)

S. Blower motor brushes-should be inspected frecuently and
replaced belfore exgending.
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Operating Instructions
Model PS-1

° .page 3

6. An electrical source of 110 volts, 15 amps is required.

Descriptions of Sampling Media (Sorbents)

1. Two types of sampling media are recommended for use
with the Puf Sampler: polyurethane foams and granular
solid sorbents. Foams may be used saparately or in
combination with granular solids. The sortent may be
extracted and reused (after drying) without unlecading
the cartridge.

2. Polyurethane Fcam (PUF):
a. Use polyether-type polyurethane foam (densizy

No. 3014, 0.0225 grams/cm<, or equivalent). This
is the type of foam generally used for furniture
upholstery, pillows, and mattresses.(General Mezal
Works' part number PSl-l6 is recommended. It is
a 3" PUF plug. Alsoc available are two and cne inch
pieces.) This type of foam is white and yellows
on exposure to light.

3. Granular Solids:

a. Porous (maczoreticular) chromatograchy sorbencs
recommended. Pore sizes and mesh sizes must be
selected to permit air flow rates of at least
200 liters/minute. Approximately 25 em’ of scrient
is recommended. The granular solids may be sand-
wiched between two layers of foam to prevent less
during sampling and extraczion.

Sampling Module.

1. Release the three (]) swing bolts on zhe 4" £filzer holder

(FH-2104) and remove the hold down ring.

2. Install a clean 102mm dia. glass fiber filzar (GMW-0212)
on the support screen and secure it witzh the held down
ring and swing bales.

J. Unscrew together the 4" filter holder and the samplinag
module cap leaving the module tube in place wizh the
qlass cartridge exposed.

4, Load the glass cartridge wizh focam and or foam/granular
" solids and replace in the module tube. Fasten the ¢lass
cartridge with the module cap and 4" filter holder

assembly winile making sure that the mcdule assembiy, 4"
filter holder and all fittings are snug and not over-
tighten.
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' Operating Instructions

Model PS-1

Page 4

The glass cartridge and glass fiber filter should-
be removed from the sampler with forceps and clean
gloved hands and immediately placed in a sealed
container for transport to the laboratory. Similar
care should be taken to prevent contamination of the
filter paper and vapor trap {foam) when loading

the sampler.

It is recommended to have two (2) sampling mcdules
for each sampling system so that filtsr and foam
exchange can take place in the laboratory.
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Operating Instructions

Kodel PS-l
Page 6

- MODEL PS-1 PUF SAMPLER

- - v

- e -

- - -

-

- -

effective Feb 84

replacement parts

Dual sampling module with FH-2104 4" filter
holder, less glass cartridge.

4" round Filter Holder (FH-2104)
Silicone gasket (top modulé)
Glass Cartrigde w/ support screen;
Silicone gasket (bottom module)
Voltage Variator/Elasped Timer
Seven Day Skip Timer (GMW-7Q)
Magnéhelic Gage .0~-100"

Flow Venturi

Flow Valve

Blower Motor Assembly

Motor Cushicn

Replacement Motor only
Replacement Motor Brushes (B-1l)
Exhaust Hose , l0ft.length

PUF (polyurethahe foam) plug 3°
PUF (polyurethane foam) plug 2"
PUF (polyurethane foam) plug 1°
Aluminum Qutdoor Shelter Complete
Male Adapter for bottom of module

Flanged ooupler for Male Adapter

1

A Summecrtivene Al A nmarran Qwmeiers Tas
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Operating Instructions .
Model PS~1

Page 8 .

MOTOR BRUSH SEATING PROCEDURE

On reassambiy and handling, the lead wires must be kept away from rotating parts and motor {rame.

To achieve best performance, the new bdrushes should be tweated on the commutator before fuil voitage
is applied.

After brush change apply approximately 50% voltage for thirty minutes to accomplish this saating.
The motor will retum to full performance afta thirty to forty.five minutes running at full voltage.

{ Caution ) - Direct application of fuil voitage aftes changing brush will cause arcing, commutator pitting,
and reduce overail life :

Use of the Mcdel GMW - 300 Valtage Variator provides the reduced vaitage needed for brush seating.

L]
If recduced voltage is unavailable, connect two mators of similar rating in series far thirty minutes 10 accomplish
the brush seating. ’

WARNING - THE BRUSHES SHOULD BE CHANGED BEFORE
THE BRUSH SHUNT TOUCHES THE COMMUTATOR.

SPECIAL NOTE: When ordering GMW Replacement Motor S8rushes, compare brush configuration carefuily!
2.1 Brush Sets used on 115750 motors furnished after January 197
3-3 Brush Sets used on 115253 motors ‘umished pn';:r 10 Janwary 1973 oniy.

Mator Srush U™ clip comectors usad with 8-3 brush sets oriy.

81
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CALIBRATION DATA SHEET
HIGH VOLUNME AIR SAMPLER CAUBRATION

.
24

Unit No

Actual

cfm

Tnue

TH20

Indicated

By:

Dats

AL

Temp.

-
.

Remarks

4TI T 1T T I (T Tt I 1111 -9y
BRRNERERERER TTHIIT I T
- - 4-1-11-1 1-4-14 --8-4-1-1- - -1 -}-9- -
-1} 431341 4 A-b-1-1-4-1- - - - -
- AA4- 51018 ) ) ) i- - - -
4-3- Y-8 - 4-1- 3. - - -4
A4t 4414148411 14444 - 4- -§-
- - +r4-+i4-1- 4-1-1- -4-f- - -
- 4441414444 44- -y 4-4-1-14) -§ -4 - -
4-4144- 114 - “1-3-4-4- - - -
-4-1-1-1 4544481111141 -8 ) EREEpENEEERE - 4 §- -
3-1-4- ~4-4-1-1- d-4-1-1-4-1 -1 A-1-F 8- - - -
-1 §-4- 44-4-14-1-1- S W U O O Y 0% 4 5 1-1-3- -4-%- -
b-1-1-1- 4-5-311-% }- -1- - 131y -f- -4-1- -
3 -1-4 -4 -1-6- h-1-1-4-3- -1 -1 -§-1- -1- - = I
4 -f1-1-4-1-3-4- S NN U N DY B 5N BN U O N Y N H- 41 -
-§-1- H4-34-4-1-1 -0 -1 - 4 {- - - -
L 4 4-1- 4-4-1-4-3-1 5- 4-1-4-1- - 4-3-4-1- - -
] ~4-3- -$-4-1- -§-4- -4 -4 - - - -
|4 -3 -4 $4-F-4-4-1-8-14-04-1-¢4-4 §- -5 -
i UG N i W U U N D 9 5 B DU 3N W B4 B 8 N 4-1-4-3-4 i-4-
4433 4-1 1341 NB N . . 4-14-§ 4 -1
|r1.L ~1-1-4-4-44- 5411134 -§-1- -f-
- ~4-3-4-44- -4-4-4-4- ~§-4-3-3-4-1-4-§- -3 -4 -4~ -4 - - -
N .. I U O N6 D ) U O DN DN U N Oy 0NN _§- 4~
4 -} 4 41-8-3-1-1-4-4-}- -1 1- 441414414 -
- 414 -4 8808 4-1-1-11-4- - - IR U UG DN B I B I S 13-
}-§-%- —t-1-1-1-14-31-1- -1 - }-§-1-1-4-4-1- - B= BN o BN PO - -
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/[
’/i/ MODEL PS-1 PUF SAMPLER

_.‘_'?7._ a—a—
AN

-/ Pesticide Particylate and Vapor Collection System

« Especiaily designed for sampling airborne particulates and
Yapor contamination from pesticide compounys.

* Successfuily demonstrated to efficiantly collect a number
of organcchiorine and organcphosphate pesticides.

* Employs SURC Sampier concapts.

* By-pass blower motor design permits continuous sampling
for extancad periods at rates to 280 liters per minute.

* Proven sampier components housed in aluminum sheiter
2nodgized for autdoor service.

Ganaral Mgtal Works' PUF {PotyUrethane Fog n) Sam. ing arvome particuiates and vapors.
pler is a complete ar sampling system desigred to The GMw Pur Samoter 12 equioped win a by-pass
umuitznecusly collect suspended airborne particuiates blower motor arranged with an independent cooung

as wafl as trap arborme pesticide vapors at flow rates fan. This featyra perrmts (he motor 1o operate at low
up 12 280 liters per rmrute. Sased on earty SURC sam- 3armpting fiow ratas for Renads of long duration without
pier coltaction conceots, the Moded PS-1 leatures ihe

mator tariure from overheating.
'3igst in technoiogical advancas for accurately mansur-

.
. .
-
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A gual charmberad alurminum samping moduie containg
both fitenng systams. The upoer chamber suopens the
arvormn pamculate hiter media in a crcuiar filtar hoicer.
The iowar chamber encapsulates a giass canndge
winch contans the PelyUrathane Foam (or vapor en-
tragmnent.

A widg vanety of sorDents can De used in 3 manner
that penmuls (heir continual use, Poyurethane foam or
welgry jranuiar soiid media can be used indiviguaily
of IN COMUNANIN.

Tha dual chamdwured samoting Moduie 's designed
for @asy accass o Loth upger and lower meaia. Swing-
away boits Jmeitly changmg the 4° diameter paricutate
liiter meqia. The Ihrcaded icwer carmisier i3 removed
wth the carndge ntact for immeaiate excnange. Fiiter
suooCr scraens and Mmoduie CoMponents are equigced
anth Gaske(s providing a ie3x proof seal qunrg the sam-
phng process,

Air flow rates are nfimitely vanadie up (0 280 iters per
minyte. The voltage vanator adiusting screw ailers ne
nlower Motor speed to acave he flow rate desired.
The air fiow rate i3 measured INfough the flow ventun
stilizing 20-100° Magneneic Gaqe. Peanodic canbration
'S NECessAry 10 Mantain on-site sampling accuracy.

A T-day sup hmer 13 inciuded as slandard and permits
weenly tCheguiing with individual settings for sach dav
and 14 tnppers (0 turm the Samoier on and off as Jesireq.
Any gav or days may be omitted. Dav and nignt penocs
e aistincily marxed. Ciher imers and tmer/program-
Ters are availacie optonally 1o suit any samoting re-
JuIrement.

e

Preed separatety, the cali-
braton kit \nciudes a man-
ometer, calibrator and cau-
braton curve nested =n a3
carrying case. The ~zibra-
lor attacnes directly 10 the
100 of the fillar PoCer shmi-
natng the need 1o disas.
semtie Ne samoung urd,
1t afforas precise c3ubranon
of the sampier and is espe-
ity recommended lor cab-
brasng the Model PS-: PUF
Sampier.

Fiiter Retaimng Ring

A nonresettabie, ¢lapseg
terve mchcator vernties acoum.
uiative interrmuttent samonng
ume pencds 2s well as (o0tal
¢iapsed ume of ooeraton.
Caitbratedin temhs of a rrin-
ute, e umt has 3 total 1 1q-
ister of §9.399.9 minures.

The GMW Mode! PS-1 PUF Samuier 18 shroped comotetety
wired and assamoied, ready or coeraoon. All comoonenis
are housed withnn e anocized aumnun  shener ‘or

FRTETUM Drotechon.

SPECIFICATIONS:
Aroersye - 80

Wadage - 960

Max. Flow Agse - 300 Hers per
e

Prwer Source - 115V 1 ohase,
90 Her (Oee wecTCN Char-
AIIMCS FVLALIN ON reCLEY |
Net Weugnt . 58 D,
Shwoomg Wegnt - 73 0,

OQutside Qhio call toll free 1-800-543-7412

i

g[‘ GENERAL METAL WORKS INC.

Buitstn Ne. S 1

A Subsidiary of Andersen Sampiers, Inc.
145 South Miarmi Ave. / Village of Cleves, Ch:o 45002 .

am.L ¢ 1089
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APPENDIX L

ANALYSIS RESULTS FOR WATER SAMPLES FROM
NCBC WATER SUPPLY WELLS

The documents contained in this appendix were published according to their
own internal style, which deviates from the Air Force Engineering Services
Center format. They have, therefore, been published without editing.
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REPOR™
WELL WATER ANALYSIS FOR SILICA
POTABLE WATER SUPPLY WELL, NCBC, GULFPORT, MS
08 NOVEMBER, 1986

The ENSCO mobile incinerator, currently located at NCBC, requires low
silica water to facilitate waste heat boiler operation. To determine
if suitable well water was available at NCBC samples were collected
from all five potable water supply wells. Samples were collected
after purging each well for at least 3 minutes. The samples were
collected in clean plastic sample bottles with plastic 1ids.
Additionally, a sample was collected from the water distribution
system located at the incinerator site. Samples were stored at
ambient temperature and shipped to Tyndall AFB, FL for silica
analysis.

Samples were analyzed by the colorimetric procedure listed in
Standard Methods. Results of the lab analyses are listed below:

WELL NO. DATE OF AMNALYSIS Si_mg/1
1. 7 Nov 86 34.44
2. 7 Nov 86 30.17
3. 7 Nov 86 22.65
4. 7 Nov 86 v 39.08
5. 7 Nov 86 48.06
SYSTEM 7 Nov 86 41.07

These data indicate that the silica levels in the potable water are
unacceptable high for use in the waste heat boiler. Other water
sources or treatment metheds must be ccnsidered.

Terry L. Stoddart, Capt, USAF, BSC
Project Officer
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APPENDIX M

PLOTS OF SIGNIFICANT INCINERATOR OPERATING PARAMETERS
DURING DAYS OF TEST BURNS

The graphs contained in this appendix are operational data collected
from the incinerator data acquisition system.

The documents contained in this appendix were published according to their
own internal style, which deviates from the Air Force Engineering Services
Center format. They have, therefore, been published without editing.
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APPENDIX N
ENSCO HEALTH AND SAFETY DATA REPORT FOR
THE NCBC VERIFICATION TEST BURN OPERATION

The document contained in this appendix is the health and safety data
report submitted by the Ensco safety officer. This appendix includes only
the summary information, the enclosures referenced in this appendix are
unavailable.

The documents contained in this appendix were published according to their
own internal style, which deviates from the Air Force Engineering Services
Center format. They have, therefore, been published without editing.
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June 12, 1987

EG&G Idaho, Inc.
P.C. Box 1825
Idaho Falls, Id. 83415

" Att: Dan Haley

Ra: Summary of collected h=alth and safety data for
the December test burn. Code Orange Project

Dezyr Dan,

Please find the enclosed data I generated during the period of the
irst test burn from 11-18-88 to 12-30-86, along with my field data

sheets, daily and weekly reports.
Sincerzli;/7/4¢¢77

Steve Saunders
Health and Safety Officer
Ensco Envircqmeptal Services

attachments:
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Data

Enclosure 1 Weekly safety reports for weeks ending November 16 through
December 21, 1986

Enclosure 2 Daily safety log sheets for November 16-25, 1986, and
December 2-16, 1986

Enclosure 3 Field sampling data sheets for November 15-20 and 22-24,
1986, and December 2-7, 9, 11, and 12, 1986

Enclosure 4 Air sampling data sheets for December 4-7, 1986
Enclosure 5 Chain-of-custody record
Comments

On November 15, 1986, I began to collect background data for dust migration
on a regular basis. Up to the first day of soil disturbance in the
contaminated area, dust levels showed 0-0.05 mg/m3. 0.02 mg/m3 is

commonly found in areas with no activity and will be held as the typical
background dust concentration.

On December 4, 1986, excavation of contaminated grids commenced. [ used a
preweighed filter cassette and air sample pump %o monitor the breathing
zone of the excavator operator as well as the direct reading monitor, all
around the excavation area. Results of the direct reading monitor showed
0.01 m1/m3 to 0.016 mg/m,3 indicating 0.006 mg/m3 above background
readings for that day. Results on filter cassette received on December 27
showed C.0325 ug/L of dust in the vehicle cab.
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On December 5, a filter cassette was run in the same manner as previous day
with similar low results.

On December 6, the first day of the contaminated soil test burn, I did area
monitoring in a downwind area of the weigh hopper. I used a preweighed
cassette and an XAD tube in the same location. Complete site monitoring
was also performed with the direct reading instrument. Direct readings
showed 0.01 mg/m3 downwind of active weight hopper. The filter cassette
showed less than 0.007 ug/L and the XAD tube showed <5.3 ng/m3

dioxin. Sample results for December 7 showed to be consistent with this

day's readings.

In consideration of these test results it does look like a lesser level of
protection would provide an adequate safety factor for future site work.
But I feel that there are other variables that must be taken into
consideration for future protection requirements. For example, the winter
months on the Gulf Coast are reiatively wet months, and when protecting for
a dust hazard, soil moisture is of high concern. Active site work in the
dryer summer months could result in higher dust readings. Soil conditicns
may also vary in different areas of the contaminated site providing for
higher dust concentration. For these reasons, [ feel it is premature to
consider revising levels of protection standards for the future,
considering only the data collected to this point and prefer %o evaluate
protection levels on a task parformance and dafly basis.

With this in mind, I would like to recommend that the level of protection
in the plant area be reduced to level "D" during normal burning

activities. This would be only on a daily basfs. Continuous monitoring
would be mandatory to evaluate weather and dust conditions for the work
period and to evaluate potential exposure risk for each task perfcrmed. In
this manner we could reduca potential for heat stress, and increase work
performance without increasing employee exposure risk. All work in current
contaminated areas will continue as level "C" PAPR.
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1 would like the opportunity to discuss this with you when you return to
the plant. Please call if you have any questions.
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APPENDIX O
CONSTRUCTION SITE CERTIFICATION

This appendix contains the report issued by a professional engineer
certifying that the incinerator was built as specified in the EPA permit
conditions. Only the letter is included because the material contained in
the attachment referenced in the letter is the same as the information
contained in Part 2, Appendix F.

The documents contained in this appendix were published according to their
own internal style, which deviates from the Air Force Engineering Services
Center format. They have, therefore, been published without editing.
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December 2, 1986

Mr. Dan Haley

EG&G Idaho Inec.

1955 Fremont Avenue

Idaho Falls, Idaho 83415

Dear Mr. Haley;

One of the requirements for the USEPA RD&D Permit (Permit No. MS2
170 Q22 626), which allows the United States Air Force to test
incineration of dioxin contaminated soils at the Naval
Construction Battalion Center in Gulfport, MS, is that a
registered professional engineer certify that the test equipment
to be used has been erected in accordance with permit conditions.
I have reviewed the system as is described in the referenced
permit and examined the equipment erected . NCBC. The results
of my review are summarized in the following.

Attachment I is a portion of the RD&D permit which describes
ENSCO’s mobile incinerator as is proposed for testing at NCBC.
Based on my examination of the equipment erected by ENSCO at
NCBC, I have prepared a schematic flow diagram of the system as
it was configured on December 2, 1986 which is shown in Figure
No. 1. A comparison of the system described in Attachment I and
the =ystem I have described in Figure No. 1 reveals the following
minor differences:

¢ The Effluent Reservoir and Effluent Concentrator are not
useq in the current NCBC configuration.

o As salt loading in the Effluent Neutralization Tank
increases, the supernatant is discharged through carbon
bed= and held in holding tanks prior to discharge to the
POTW.

o0 Solids accumulating in the Effluent Neutralization Tank
will be discharged to a settling tank and the supernatant
from the settling tank will be routed back to the Effluent
Neutralization Tank. As of December 2, 1386, the line to
return the supernatant from the settling tank had not been
installed.

o Tc control particulate fouling in the boiler, a water
spray was installed in the flue gas stream, just prior to
the waste heat boiler.

o Other minor differences are shown in Figure No. 1.
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Apart from the above minor changes, I certify that ENSCO has
erected their MWP-2000 mobile incinerator in accordance with the
permit conditions which are contained in Attachment I of +this

letter.

Si ely,

QAL mg@fr C( :
arrell B. Tringtdn, Jr.

Professional Engineer, Texas Certificate Number 55152

cc: Major Terry Stoddart, USAF/ESC
Harry Williams, EG&G
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Attachment 1

Attachment 1 to this appendix described the MWP-2000 incineration process.
The description is the same as that given in Part 2, Appendix F, and
therefore has been omitted from Appendix 0.
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APPENDIX P

MODIFIED METHOD 5 AND VOST STACK SAMPLING
FIELD TEST DATA FOR MWP-2000 INCINERATOR SYSTEM
VERIFICATION TEST BURNS AT NCBC

The document contained in this appendix is the detailed data obtained
from the stack sampling crew during the verification test burn at NCBC.
This document was reproduced from the best available copy. Due to very poor
original legibility, the legibility of the microfiche editions is also
poor. Persons requiring the information contained in this appendix may
write to the technical libraries listed below to obtain photocopied versions
of the appendix. A nominal charge will be levied to cover reproduction and
archival costs. Please be prepared to provide the following information:

Report Title: Full-Scale Incineration System Demonstration
Verification Test Burns at the Naval Construction
battalion Center, Gulfport, Mississippi:

Report Number: ELS-TR-88-61, Volume: 1II, Part: 3, Appencix: P

Send inquiries to:
Technical Library
Engineering and Services Laboratory
Tyndall Air Force Base, FL 32403

or Technical Library
Idaho Hational Engineering Laboratory
£EG&G Idaho, Inc.
P.0. Box 1625
Idaho Falls, ID 83415-2300

The documents contained in this appendix were published according to their
own internal style, which deviates from the Air Force Engineering Services
Center format. They have, therefore, been published without editing.
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TABLE 5.1
FIELD DATA FOR TEST 1 .

MOIFIED €HD 5§ RO VOST TEST JATR SLMARY

l. MGC - GLFPORT
2. TEST WM JESIGNATION ~ TEST !

i TEST WIE -~ X-decdd

MOIFIED €740 ¢ vosT
DRTR JESCRIPTICN o] Value Units Valua Umts
E ] - SIS E ] E ] E ]
4 Time
Gtare Tiseis) 139 nrs 1348 hrs
Fimasn Time< 1455 hrs 10 nrs
Juration T &3 nn &9 nn
S, Totai Yusoer of Zusoliing Potnts » 2 2
8. "mter CaiiZration Factor Y L7 ]
7. Orifice Zalicracion ractor Ha L5813 M
3, Nozzle 3peeificatioms
Jiaumtor On t By in [ -
frea fn 7.57E—34 2 L]
9. Pitot Tute Coeffizient Co %281 N
1@, Sverage Sr:fice Pressure Orop Havg 222 Al N
11, Voluse of Ory Sas Saaviea ] $1. 978 s Sia1e  liter
{2, Gverage Sic Netmr Tencerazure (] o=9.3 R A=l K
{3 Parcewtric Pressure b R4 inHy 7L  mHg
4, Staric ltaox Pressure ] -+ im0 8.7 =mAD
15, Absoiuce tack Pressure Ps 243 nvg 723 wmng
{8, Voiume of Gas Samoled (Stamoarw) Vewtd 49,888 Py BVE8 liter
17. Velume of ‘ater Collectra in
{moiroers ana Silica Ged vie 83 u N2
18 Yolume of Sater Coilectad
Hesad o Saturated Conoitioms, yic! 1822 al n
19, Volume wacer Vicor (onownsen
in [moingers e 2.7 o) b
2. Voiuwe dater Vacor Concensea
in Silica 5ed Yweq .47 = ]
. PR I |
: RSCRETLE TR S 1)
TSR 647 i
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TABLE 5.1 {continued)

il, Percent !mtun by Volume Bus 3B.5 L
2, Percent usture by Saturation g’ 49413
22, Wle Fraction of Iry Gas Fed & 389 L
24, Gas Aralysis

fiverage C2 by Volume e 9.33 3 M

Average (@ by Volume ® &3 ) -]

fverage (O by Yolume (n] [ ¥ ] 13 L]

Average X2 by Voluse -3 .3 1 MM

2. Ory Molecular Wergnt of Stack Sas ~ 3,73 Wikwie L]

2. Molecziar Weight at Stack Coditions [ 2.8 v/ bwie L

37, Average Stack Tesperature Ts &b R 3T7.8 K

28, ‘werage Stack Sis Velooily Vs BN f/sec 172 wsee
29, Stacx Area As 786.7 sin %458 ]
33 Aczual Stack Gas Floweata Os ™, 381 AZH 4,219 > =]
31, Ory Stack Sas Floweate (Stancara) Osstd 24,78 SCFH 12, 2 5OH

2 (s0 - Kimetic fate T3 ] ]

2L seignt of Filteracle Particulates L] N ) ]

J4a, Pareiculate Concemtration Cs 1.ITE=9  1B/CSF N

{at stanoard comaitions) %4 q/0SF A

LI T TSl N

17,965 =/0SCY ®

A, Parcicuiate Concemtration CsaxiR 1L.ITE=53 ISR "

{correcsed o0 38 oxvgem) 49 wlsF NA

208 ST "

17,219 m/0SON b

2%, Jarsicuiate Concemration Csia2 1.IE-33 In/O0SF ]

(corresceg to [ carton dioxice! 8o m/0SCF ]

219 gre0SF w

21.40  wg/0STH A

3%, Pollutart %ass fats = ASE-3 lha/he »

2?5 gl "

3168 grihe L

(00 sidsficvA 1298 et bl Gop

648 -




TABLE 5.1 (continued)

Tise
@& Ha)
(mans (Yoo (lin 0)

11,43 % 978162 1.4886a1
863 & 773158 L.6178%%
1225 673207 163599
8.75 1.310009 1.329942
117 0983468 L.57TSS
6.27 L.1%9TT 1557794

fvg —)Q, 293553 1612858

METR 30X CRLIBRATION $-Jgc-38
Baro, Preszure A Neter Jox No. B71/803
Uset for:TEST |
Orifice {ememmares Tomperature }
Raro, Sas Volume Dry Gag Yeter
Setting Wfererce Suscler Awference [nist  Outlet vy
[t} Y V) (tw (tdi) (too) (t2)
(in KOO (16D (£23) (12] 2] * (t2]
&3 MM ST n 2 7 8.3
1 Las L7 n 84 T 8
2 18310 13.+28 b ) 1R s k|
4 10.M8 18,357 | 167 & NS
6 12087 02! n 119 84 8
3 319 (d.w n 119 E -]
RIINATIIN F °S* TYPE SIT0T TUBE [ o o
Usea for:icsT |
g “S"-Type Pitot Tuce 1D,
Pitor Pitoc X4
Pitor  Tude Tuoe
Tuow (14] [14) (Cad
Sta Pitot (Lo
Test | X .55 479 L8 L9
Test 2 H .57 pa  L7¥
Tesz 2 X 223 R 473 Bar, Fressure
Toss » H &5 LR L% P-4
g (o) for Probe I ——) 238 S Temo (F)
\78
Tese Y NaT o7 (33§
Test 2 Y N ] ERR
Test 2 Y UsE =£ &R
Test & Y ERR
fivg 'Ca) for Proce Y —=) R
.' - L]
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INTTIAL STRCR TEST DRTR

TABLE S.1 (centinued)

fegort Dates

B-iard7

(fill-in data ssrked by wrrows)

1 - Facility
2 - Location
3 = Operator
$
Test
Persornel
b - Test Jats
) Ry Numter

5 =) Stack Dia (in.)
Stack dres (ind)

7 =1 Samle 3oz MNuscer

d = Mater Sox Muscer
9 Orifice Calibration
19 Gas Myver Cal. Factor

11 Pitot Comstant (Proe )
Pitot Constant (Prece /)

12 =~ Air Temoerature F:

13 - Meter Temoerature
{Fanrenoe1 )

{4 —=} Prelin, Stack Tesc.
(Fanrerhe1t)

1S =) Sarosstric Pressure

(in. of Hq)

i8 Mo1sture, Assusea

17 Mol. Wmght, Dry

18 Mol. Wmgnt, Stack
9 - Meter Pressure
line of <28)

A L] M B
@ = Stack fressurs) Stac:c” M) -

t lin: of-Re9) '

NCEC

Gulfport, Ritsissipm

[

sung
Jusrgens, Grasso
Sasio
| WIF
06-Jec-36
TEST L
K |
()] 706, 35834706
"
. #
(Hay 1. 8126559728
44} @, 9935543478
(Ca) 45906311727
WCa
59
(T
&
VTss
193
Pn)
A%
(g} L 491123318
() 2.9
() T N2
(Pw
A4
-+«
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TABLE 5.1 (continued)

MISTURE A QLETILAR WEISIT DETERNDNGTION

(fill~1n data a3 each arvow

Test Juter W-dec-38

fsport Date: BS~Jar=37

Stacx Temp,, Dry Buib () men) 173
Stack Temp., Wet Zuib (F) ———) 179

Sarometric Pressare (in of Hy) =) Re

Ssturaces 29 Vapor Pressure
at et Buld Temperature
(From Vapor Pressure Chart) —) 14. 9%

Yagor Pressure of K28
at Stack Congitiors A%
Moisture Content in Stack, (Bws) 4911259
M. 102
(2 in 2 (Qrs2t of Sryrta) ) 9
@ :n 3 (Orsac of Fryite) —) 6
R in t (Orsat of Feyites e . a3
Q@ v % (Orsat of Fryrtes —) []
Ory 9tecular doigmt, (1) .88
Wet Molecuiar Wergns, M) iy ]
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s aga e a fm y e agen aei e o

3l =) Samole Contairer:s} Yo.

TABLE 5.1 (continued)
a4 Stack Pressure, Absolute (Ps)
{ime of Hg) b R
2 K Factor (Ha K x D) 4] 4, 589962259
3 = fafererce P Pavy)
{in of X28) B v
24 Mozzie Dia (Calculates) &.37889291%
2 =) Noczls Dia (Rctual) 2.1 373
-3 Nozzie frea (ft2) () 3. VONTEE 994
g - Nozzie ‘hmoer L}
a8 =) Lsak fats (@1Sin Vacuua)
Intiti1al (RYmin) [ & ]
Fimal (Rlanm) & N6
&2 =) Filter Wmgnts Na. §-7
(grams) Finai [ B
Imtial Lod1s
Dife. 48281
B - No. Not Useg
Final
Imtiai
diff. ZRR
R~} VOST Sorvent Tenax 17939
. TCar 17543
M - VOST Soroent Tenax 1794
T/Char 17342
B =) VST Sorcens Tenax 17243
T/ Qar 17344
3la -~ ‘Moisture-ispinger #1  ui 316
318 = Wisture-imimger 2 3l 16
Jle == Moisture-isoinger 43 ai ]
g =i Moisture-<iiica Sel Finai PLRp e
imtial 218,32
Diff. 31.:833
g =i Mmsture~Total i) 883, 1A
(excluging NalM) (wd) 643, 1833
Moisture=<aturagion {mi) 182
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TABLE 5.1 (continued)

184 gl of HalH carrycver
to impinger 1.

Liquid was lost aue co
overtlow in imoimger #1.
Since flue jas stream
g sacurated, accuai
of moisture coilecsya
sheuld have ~een
1822 al.
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TABLE 5.1 (continuad)

STRCA VEST OAVA 1S57 1 W-Dec—R

fegors Data: -jan37

Bis Orifice Mter R
Ager  Jitot Pressure, Temoerature Stack
Traverss Clock Ffsscing Pressure ) Dry Sas Neter Oven [soing Teso,
Poirt  Tiae Time (V) » (in of =28 F} Vacuum Temo. Tesg, Tyt &2 @R

Mmoer (i) (28 he) (FA3 ) (in 528) Desire Actual [nlec Qutlet (in Hg) (A w. (12} =

{ 7 Start 1239 2,183 &3% L4 L+ &3 N 13 2 182 1
2 8 3 134 e 257 LM 238 @ ™ - 183 2
3 9 18 1349 {3 S Ry S %% x 23 18, 2 183 18 8 3
[} 18 15 1=h 29.7 a8 A a7 s &£ 2.2 183 &
s 1 3@ 133 X4l KA A 18 25 133 & 3 =2 k1 183 g 3
) 12 % 1A 9.5 %88 AW L8 138 N 3 - 183 3.5 8
7 1 33 148 TN =8 2:is .5 ¥ 2 ch W b 184 7
3 2 I 1431 ks 9 B N B b SR P> S $1° B A = - 184 3
3 3 L B - Fi:1 g a7 L2 1.7 s = e W s 184 9
18 ) A5 L4t 2943 o8 L% .7 1238 FL LY 1) 184 s
11 ] D leAe 0 M8 2 A2 L3S 12 % 2y &9 & 184 3 {1
12 8 - U &5 AT L9 LS 1y 1 2 183 12
i3 8 89 1876 25,151 X 183 9 7T 13
Samos:mg Juration
(miny — &
Sas Sampie Vol (f23) W -~ 51,778
Pitst  Crifice “wter Stacx
Pressure  Pressure, Ory Gus ‘eter Oven laoing Teso,
(in H2Q)  (in of X9) Temo. (F} Vacuus Tewo. Teme. (Te} o2 2
[(~)] H (Tws {in Hy (F) (F) F} [§ 3] i3
Averige —e—e—) 3 77H 223 NI V.V TRIOBNE As &l
Mnigug ——— 9,553 .33 1.3 1.0 223 s, 18350 3 L3
axigus ——) 4,329 149 (25,9 /.M T2 ) 184) A T

Lt Avamg -
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TABLE 5.1 (cantinued)

MODIFTED AT § CAOLATED 9RTR TESV Tess Cate: ¥~Jec—d§
fegort Jate: ®Wejami7
Average Voiume
Average fverage fverage Rverage tacx of a3 Vai. Vol.
Pitoc Stack Grifice Neter Sas Sasg e Flasate Floeate i}
Pressure Temc. Pressure Tes0. Veloo:isy BT at Stack at 59 (50—
Gavy) (To Gavy (Tw vs) (Vmusta)) (Qs) (Gst) Kire:z

(in A2 ()] (in heB) (R) (f2/g0c! (dsz¥) (RCFH) (SCFH) 2)
[ ] . 4 L« Ly | b2 N " ] N
& 3a3 ] L3 L0 | 2413 168  .ZSEA  LMceS 138,33
[ B (A e 48,3 oLTR 1.4 LI0EwS 4,083 191,39
748 5.3 2 89,3 - 174 34 AIES 4, 17EeeS .3
2773 8. 3 37 =3 1y 19,538 LLMEE 4248 1.3
&S 6.3 2.38 St .22 24,537 lLIEHE 412 9.2
& o 63d L5 b~{ I a2 27,384 9, 9=-5 475 U]
[ Bt 8ad. | a2 == 5..18 31,545 L.TE-S 6 UENS a.3
723 643, 2 243 =52 =3 T OLTEAS NS 3154
[ R 6433 235 =.3 =i 3.3 9, S4EwS 4, lEveS 733l
3783 S T 22 =84 BN 2.5 9. HE-S 4,538 T 49
- B Bad. o 23 =.: %8.338 0,49 1LMNE-E AT 771.41 '
LT [ S 23 3.3 8,37 49,385 1. 0Ev6 4. 1edS 78a < !
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TABLE 8.1 (continued)

VST TEST ATR TEST | %-Uec-35

Aacort Date: E-lan37

Gas Mater Prode Meter Pmooe
Sampiin Clocx e  fota- Temg, Tem. Temo. Temo.

Tise Tise Aeaginrg amter Vacuum S # ® "
tmnl (24 am (liter} Setting (inng () [t B I 1)

1 Stars 1348 39703 -1 2 S 1S 1. 3.4
2 s 1253 897 i3 2 <1 =123 3
3 18 1X3 8In.g 73 a8 49 158 138.2 3123
’ 15 1635 3984, 4 ] xS 3 19 122 5182
L a 1417 9984, 33 n 17 131 123 123.3 &8
) = {422 4§97 39 7 < 128 122.3 =7
7 3l 1427 9. S a2 7 Lx] 19 7.+ R
] = 1432 7 & 13 S 1S8 127.4 3l
9 3 1599 3226, 1 & 8 %% 199 129.2 2182
9 oS 1928 W17 ) 11 S 155 127, 21
13 3 1219 M2 = 13 S 195 127,631
12 -] 1818 AS 83 {4 4 158 1289.8 5123
13 a3 1529 kL.
G40 Samoie Voluse
{litey) ~————- 431
Samoiimg Juraticn
- & Rota~ Mrter Proce Meter Srcoe
. ' wter  Yicuum Tews. Tesc. Temo. Tewma.

g (inm Hg) (G & FE

fwerage  TR.T I3 Rl M7 1393 AL:
Nimmun [+ 5 49 123 1382 =7 -
Aaximus -] 3 34 159 19,2 3la.2
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TABLE §.2
FIELD DATA FOR TEST 2

NOIFTD) T § 0 VOST TEST DATR SOeway

L. NC - GLFCRT
& VEST AN ESIBWTION - TEST 2

3 TEST ATE - #7-Jec~36

MDIFIE) €T ¢ LT
DATR EZAIPTION o)) Value Unsts Valve Unsts
A—E— - wm—— — — ma—
4 Tise
Stars Tisnts) M3 rs = hrs
Fimsm Tisw ) 1199 rs 1063 s
Durat:on T & nn 6 an
% Total “wemoer of Samgiing Foims » 12 2
8 ‘wter Calicration Factor Y 3.9
7. Orifice Calitration Faczor Ha 1.313

d Mozzis Sowc:fications

J1amecer In [ B in 8 -
Area o L AE~4 2 L]

9. Pitot Nuwe Comfficiem Cs &30t L
i Aerrage Jrifice Pressure Jrop Havg LI inkN ]
i1, Voiuse of lry las amoiea ™ =7 A2 B Liter )
L Average Gis ‘ecer Temcerature s =3 3 e By K
13 Sarcmrcric Pressure P BT A B+ =y
14, 3t3eic Stacx Sressure Py 33 inHD <27 w0
1% Absoiute Stack Jressure [ ] B2 1n g TS mrg
16, ‘Yolume of Jas Sasclea (Starsare) Vestd ha i) = .29 liter
17. Volume of Sater Collected :n

lsminowrs a9 Silica Ged Vie R u -
18 Vaiume of dater Collacma

Baszd on Saturated Comitions. Vig? 543 al w
19. Yoiuee Yatae Jacor Comsemsme

in imoirgery Vo 2.3 = L]

B VYolume Later Yaoor Congemseg
n Giliea el Veug &S & -]

AT Mg
gast Avellie U
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TABLE 5.2 (continued)

2, Percmt Disture Sy voiume Seg 49,3 b
2. Percant ‘oasture Jy Satwrasion Bes? 47.203
&, Mole Fraction of Dry o3 Fad t B -
2% Gas Anaiyns
Average (22 7y Yoluse = 9.2 3 N
Average (2 by Volume =2 .7 3 N
Average CJ by Volume Q L 3 L]
fverage R 3ty Volum R S b3 b
Z. Iry Woiecular de13nt of Stacx s ] 2.3 !¥1b-wmie N
5. Molecuir Weignt at Stacx Comgitions " %S b/ lb-mie "
7. Average Stack Tesoerature s 846, 3 R 3.3 X
i3, Average Stacx cas Veioc:ity Vs 6l.3d AR/wc 1871  wee
29, Stacx Area fs 6.3 sgen %458 sa-e
3. Acmual shacx s Fiowrace Gs 1,082, =3 ACH e O
3l. Jry Stacx Gas Fiowrate iStancard) Qssta 472,51 SFH 13,236 M
2. iso = Minetio Race 18%.3 %
. segnt of Filtzracle Particulates “.3 ]
<44, Particuiate Corcntration 2579 y/uerr b
13t stamare cangiticns) 1.3 eyl b ]
LN el N
2334 /STy 2]
I3, Jirmicuiate Concemtraticon Csarlc LOE esE b ]
icorrecteg 1o &4 srygen W47 seQEF M
LG g0 ]
L2892/ N
lsc. Jartituiate Concemtrazion Csiinl L= IsE L -]
(co—~ecten 20 12X caroen gicxiaey 18] 2q/08F W
L& g 0SF b ]
Bk wy e ]
2L Pollutant Mass Aace - L. 25E-43 /e R
» 7.8 yhr K
4813  grrar b
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F Agriiin w0 b




TABLE 5.2 (continued)

TR 0T CRUIBRATION W-lec—36
o, Pressure e Bl § Mycer 3ox No. X77/673
Uso forsTEST 2
Ortfice (et TmORrature b
Raro. Gas Volume Dry Gas Mwter
Setting fererce Samolsr Reterence [niet  Outimt vy Tize
(0] {Vy (vd) (tw (tan (tga) {ta) Q@ (Ha)
(in F23)  (FRD) (F£2) (F} 1] %) F} (mam (Yo (in H2Q)
N L . N1 - 7.3 ) 8 n TRS 11,43 Q978162 1, 488641
VLA i N 48 TS a1 863 & 373185 [.al58%%
2 10T 10«8 b | 1R 7 o - X 1 W
13388 18.:37 N 187 a2 %, 2 478 1.319609 !, 52942
3 .7 122 n 118 & s 717 9. 389485 1,575
4 18318 (&l bt ) 112 & <3 837 1.ANHTI L.5377%
Rvg )@, 793558 1.§12853
CALIZRATIIN OF "S° TYPE R{TUT TEE [ o
Usea for:iE3V 3 ~
Sta *S"-Type Pitet Tuoe (3.
Pitoe Pitse It
Pitor | Tuce Tuce
-~ Tuce iP) [t=4} {7}
. Stag Piear (Car
Tess | H .58 L3 3334 49
Tege 2 X [ 874 2,8 [ - rg
Test 3 b 9.5 L2 L7 Bar. Pressure
Test » X .53 L2 LT% b
Avg (Cal for drode I —) Laet 548 Temo F)
17
Test | Y Mar ar £
Test 2 Y IN IN ERR
Tass 3 Y e == ERR
Test ¢ Y &R
fivg (Co} for Proge 1 —) £3R
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TABLE 5.2 (continued)

MISTURE M0 LELAR WEISHT ETTanaTIion

(fill-:n cata at sacn arvrom)

: Test Daca: ¥7-lec—5
fecort Qace: &=iamd?

Stacx Tema., Jry 3uib P —) 17

Stacx Teme., Wet Sulb () —) \77

duvmrtric Pressure (in of Hg)  ——— Al

Saturitea 728 Vacor dressare
at =e¢ uid Temoeraturs

(Frea J3oor Oressure Duare) — 2
Vacor Oressure of 29 .
it Stacx Congitions 18,3
Moisture Concent in Stack, (Bwss & 7ITIT
7.27%
&2 a2 Ursat of Fryize —) 2
X 1n % (Orsat of Freyite -— .z
K :n 3 Crsac of Fryiter — g2
i S in 3 (Creat of Fryize) — 2
I tolecuisr wer3n:, imd) o -4
et Yoiecuiar wWergnt, (4, 2y (S
. N o Y. TR '(1 660
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TABLE 5.2 (continued)

INITIAL STREX TEST OATR Recort Jate:
B=iar37

(H11-tn data sarwed by arrows)

1 - Facility N
2 =) Locacion Bulfport, Mississicpt
3 - Gperator Jung
¢ Jusrgens
Test Sasxo
Perscrmal Bueia
4 - Test Jata $T-Cec—38
$ - fun Nemcer TesT 2
8 =) Stack dia (im) 3
Stacx Arwa (ind) [(-}) 706, 38547
7 - Samoie 3ox Numoer n
g ~— Meter Box Musoer n
9 Grifice Qdiazration (Ha} 18132539753
8 Gus eter Cal, Facter (V) & 7938333473 )
i Pitot Comstant (Proce 1) (Ca 62006311727
Aitot Comstant (Prooce Y) (Ca) £3R
2 =~ Air Tescerature (F} [+
13 - Meter Temceriture (Tas
(Fanrennest) - ]

I8 =) Prei1m Stacx Tewo, (Ts)
(Fanremnert) 178

1S =7  Jarcestric Sressure Py)

(in, of 4 a=
18 Moisture, Assiaed (Buwa) R Yrsrerersy
17 Mol, Wnght, Dey %) =.66
18 Mol. Weignt, Stack M=) 24108
13 = Mater Jressure (Pas
tin, of Hyl £z
8 =) Stacx Pressure, Static Py
{in. of K2) .3




TABLE 5.2 (continuad)

2l Stacx Pressure, Sbsolute (Pad

lin. of Ny az=
2 K Factor (H2K 2 P) 1 4] LRITTAN
3 - Refererce 3 (Pavg)
{ina of H2W) L7
2% Nozzle Jia (Calculateal & 2063425825
3 ~) Noszle dia (Rotual) (Drw [ Noad
=) Nozzism Aeea (ft2) (frw 2, 093438846
27 -~ Nozzie Numoer 1]

23 ~—) (sak Rase (B!15in Vacuums .
Int:al (FAl/and [ - <

Final (f3/aim 9% 434
&2 - Filtgr “e12nts No. §3
{grass) Final a7
Init1al 3,5319
Diff. 4. 3048
¢y -} No, Not Useq
Firal
[mtial
Ditf, &R
B3~ VIST Temax Tenax 7
T/iChar W75
3y — YOST Temax Temax 14734
T/Car 14737
e —) VST Tenax Tenax 14758
T/Char 14738
jla ~b Moisture-izoinger #1 i 335
i =t Moisture=issinger ¥ 1 a7
g —r Moisture-imDinger €3 a3 ]
114 -—=} Moisture—silica Gel Final AR
[nitial 321,53
Jiff. 3,4789
3le —) Mor1sture-Tetal (md} 992, 4783
(wrcivatrg NadH) (al) §52. 4789 .
Mo1sture—aturation (mi) 843

31 =) Samole Cortairerts) MNo.

-~ 1 v
e A AN

662
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TABLE 5.2 (continued)

Imoirger 31 inciuges

carryover of 253 1l
from isoinger 42
(NaGH)
.-
T 4
. e
663




TABLE 5.2 (continued)

STRCK TEST JATR TEST 2 JT-Jwci5
SR

#wocrt Date: E-lars7

Sas Grifice Yeter
Meter Pitos Pressure, Tesperature Stacx
Traverss Clock  Resaing Pressure (H Ory Gas “eter Oven [moing Temn.
Porre  Tiae Tize Vw 1) {in of H2®) 3} Vacuum Tesc. Teme. (Ts) (2 @&

Nusper (mn) (2% hek (B3 ) (in HE®) Desire Actual Inlec Jutlet (iniFg)  (F) F 12 PAN Y

7 Start WS 2.5 A7l AT &% 7@ e

1 S 20 68 185.2 4.5 a2
2 3 -] =3 29 a3 L3 433 8 7 -] 219 5 BN ks
3 3 i9 :® W™ RBLES B LD L = 74 8.2 24Q b S o
s 19 15 1099 3L 238 4@ LW 18 ) 8.2 %3 83 1882 13 A3
g t 3 1388 28,3 L32 AW 94.73 0 19 g4 8.2 N 3 1ee.d
3 12 = 1819 k.3 L3748 &}W 12 85 &3 k] 89 1835
7 1 3 1833 31,49 L7 T3 AT ) *Q &3 ésd & 182 7
3 2 = 1837 317.3 [ T T B M- S §1 a3 ) bt ] 83 8.2
E 3 Q 1349 312 Lz L3 L& 112 %% 5.5 213 B 8.2
] 4 48 1845 = .2 .23 1.3 117 % 1.7 213 g4 1832 .
1 b 3 1859 Z5.2 | .13 i 123 23 7.2 e 89  183.2 Al
2 ) = 1853 Z3.3 L7 A9 LE 2 e s &8 1. S b a
ol H 9 (188 I3i,:22 3.3 188.3
*iing Zurasicn
1y = =
as Sample voi (f3l) (Ver —) g7
Sizs Qrifice Meter
Pressure Prossyre, Dry Sas Metar Qven Iaoing Tema,
(in A£3)  (in of 12Q) Tewa, (F} Vacuus Temp., Jewe. (Tm 22 &2
) (H} (T lin Hg) (F) (F3 iFi (%) 3
fiverage ; .38 A3 %53 3,18 2% S22 &L 2 il
Mimsug  ————) 3713 L7383 3.3 ad als.e CE 1832 3.3 A2
Maxioum o e—— L. {.238 122.2 DT BRY - A RS BT T M B O |
. - -
* :"'-f',"-"‘} ,;'w::? AL
- U RTEG p
u.

664
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MODIFIED €THID 3 CALLATED JATA

TABLE 5.2 (continued)

= 2 Test Jate:  $7-Dec-38
Ascort Data: @S-jam-37
fverage Vol ume
fAverage fiverage Average fverage Stack of Sas Voi. Vol.
Pitot Stacn Grifice Matar Gas Samclad Flowrate  Flowrate
Pressure Temc, Pressure Temo, Veloos bty at Siv at Stack at §ip [so~
Pavy {Ts) Fave Tw (v (Va(sta)) Qs (Gsta} Kiretic
(in A9 (R} {in M9} (R) (£2/s2c) {aser) (RCFH) (SCF=) (%}
471 643.2 L6 548 N M N NR N
L7 oad. 2 . Y S8.3 €.283 FA-SONE A -2 . SR Mo 183,482
%397 6432 4.8 S8 $7.710 L37  LXEE 465 185,57
-t 6432 %33 Sh2. 8.8 468 LIEE A SIE-ES 192,73
A d4s 843.7 2.9 HE.3 $9.363 11,23 LWEE  4,55eS 115,28
3.348 bab, | L3 %7.5 £9.222 13,314 {206 4, STE-S 186, 44
d.331 34,9 239 Séd. + B.ach 16,595 1 ME+¥6  4,55vdS 186, +3
3T 843 2 8.59 bt I 4TS B.325  LAME-R A ITES 1.3
3,347 843.3 L3 =le .11 21.312 LI 4, S7eS 184, 55
&, 282 843, 7 L3S =23 €d. 270 24,328 1. ATEw¥6 A 85E-dS 184,
3,78 Gd. 7 3. 37 e, e 81.3 T.542 {.Q8E-36 4, 71535 195,18
4. 788 3. 7 8,37 <=3 81.22 21,918 1, 38Er26 4, TE+S 186,33
9,738 £43.2 3,97 =3 81.3%3 hxip{ L3666 4, 7E-9S 106.23
[ J
r~ n -
| 0F R mee
[V el " A
P U
-8
665




TABLE 5.2 (continued)

VOST TEST ATR TEST 2 i7-dec38
k- __]
Regors Jate: &-lam=57
Gas Mrter  Prooe  Stacx Meter  Prooe  Stack
Sangi:ing Clocx  Meter fota= Temo. Tewc. Tosc. Tesp, Temc. Temo.
Tise Tize FReaging  =eter  Vacuus { o L} 2 " # L
(s (26 ar) (literr  Seesing  (indg) (O {w] () {F) (F (F
1 Stars W NE=L33 2 7 & 137 34 1835 RS 1AL
2 3 %@ RS éa 19 & 148 8 145+ 2°8.4 183.2
3 Y I R} $ef -] 1! &4 147 34 147.2 4.5 1882
‘ 1S ™8 .4l a 18 t6  °148 8 152834 2%+ 18L2
it 23 el N L) 12 57 147 86 %25 /&3 l8s.3
3 = leds el as = &7 157 85 1235 143 185
7 31 lel NNLET 9 g & 173 84 (4.0 3 188
| = lgeg uI: 3 3 83 = 3 158.2 @/7.+ &2
3 «3 (8Md JLRI.IH &3 18 &3 137 34 154+ 2788 l8LZ
3 «J @S 916d.2% 38 i &0 137 & 1%+ 278.5 183.2
4 3 1S3 UI.E as e ) 137 34 138.2 27B.0 18L2
2 T SR Y- N & 14 &3 1377 8 155.2 278.5 1&2.2
) @ 1966 45,3 & S 145 8 123.: 223 185.3
3as Samoie Voluze
tizzary » 3,27
ting Jurasicn .
‘a1 == i3 deta- Seter Frooe  Slack Meter  Peoce  Stacx
mter  Vacuus  Temo. Tesc. Temo. Tewc, emc. Tewa.
Sgesing  lindgy (0} (< o} (F (F (F3
Averige L2 12,7 857 146, gh.e [T3C Xm0 o1as?
Ninmzus 3 7 Lt 137 86 12%.8 7785 182
Maxious 3% k) 83 173 8 155.2 33 186.3
.
-
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TABLE 5.3
FIELD DATA FOR TEST 3

MRIFE) €D § D VOST TEST CATR Seway

S—

NCSC - BULFPORT
» TEST AN JESIGATION - TEST 3

« TEST MTE ~ 7-Jec-36

MCDIFZED €TI0 3 vasT
DATA DESCRIPTICM i Vaiue Units Valus Units
1 k]
. Tioe
Stare Time(s) 14535 hrs 1351 hrs
Finisn Tima(f} 16 hrs 17eS hrs
Juraticn _ T 8 o 8 wmn
. Totai juscer of Sasolirg Poimts N 12 2
+ “ecar Calipration Facsor Y [ .- ) N
. drifice Calioration Factor Ha 1.3i3 N
s Nozzie Soecifications
Diamwcer On L3 in 6 -
Area fn 3. blE—4 3 NR
Pitot Tubw Coerficient o 8. 20t N
. Average Orifice Pressure Urop Hava 72 inHED N
. Voiuse of Jry Gis Zamoieg Ve == 2 5.3%8 liter
. Average Sis Yeter Tesverature Ta =a.? R 31.2 &
. Sarcawtric Oressure ] ® 3= in y 783.4  we g
. Stariz Stacx Pressure Pq -%.23 nHDO .7 =D
. Absoluce Stack Pressure Ps A2 inmg T87.6 wmmryg
Voluse 9f Sas Samoled (Stargare) vete 34181 S&F AL liter
Volume of Mater Collecsed in
Ingingers ad Silica Gel Vle &g al ]
Volume of ater Colleczed .
Based on Saturated Conditiors. Yig? 68 al » -
Voluse Yater Yagor Corcersed
in [so1nqers Yot il & . b |
Voivme Water Vicor Comownsed
wn Silica Gel Vweg & Sh <= A
667
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i TABLE 5.3
2, Percant misture by Voiume 3ws won »
Percent ‘oisture by Saturation s’ L s 3
2L %ole Fraction of Dry Sas ‘Fm LS167 ]
2% Gas Analysis
Average (22 by Volume = 3.33 b4 »
Average 2 by Voluse ® 53 3 NA
Average 3 3y Volume a (% -] % N
Average 2 by Voluse -4 86,23 )
&, Ory %elecular we1gnt of Stack Sas L ] 2.8 1lb-wle %
3. Woleculir Yeront at Stack Cowitions b R Ib/1b—nie N
&7, Average Stack Tewcerature Ts 6hh R 57, X
8. Average 3tack Gas Jeice:ty Vs 68.7 ftleee 18.5%  weec
29, Staex Area s 8.3 egern 3,458 s
3. AcTual Stack Sas Floweate s 1,372,548 H R.57 FCH
il. Orv Stack Gas Fioweate (Stangara) Gsstd 464, 749 SFd 12, o
A .
"3, Iso - Rinetic Rate 197.7 % - N
.= veignt of Tilterasle Particuiaces b D I ] bl
B M. carticulace Concentration Cs R Y. Vh el L]
{3t stincard conaiticns) .36 3/ A
2915 gr/0EF ®
3B.812  »g/05TY ‘R
148, 2artizulave Concemeration Csaxi2 LE-9 1y @ B}
ieIrrectea S0 5% axvgens [ SR Thice R
) LS 3 0sF R
S35 2/ 4]
Ide. Jarwicuiace Toncentration Cs12xcR 27829 I/0SF N
icerrected 3 2% carcon dioxize) & w/0ss r
8.82! ST ]
AT w050 A
2. Poilutamt Mass Aaca "~ 1. &E3 [bs/he NG
777 yhe ]
732 e N
i —— .
. ) 3T - "y 668
, ’:":Qf‘ -fZ""Ti'U n o~
| YW A “ ﬁ L --',Av"."?,-'
= L
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TABLE 5.3 (continued)

METcR 30X CLIBRATICN W-Jec-35

~ Pressure k- Bl Meter 3ox No. 2577/673
Used for:TEST 3
mfice (= TemogTature )
. Bus Yolume Ory Gas Meter
atiing Refererce Samcler Refmrence [nlet  QOutlet fAvg Time
1)} Mo (vd) (tw) {8ai) (tgo) {to) )] (Hay
(in €  (f23) (f22) (F) (F) (F F (man) Y (in H20)
LS 4318 SaTE ] 8 n S-S § B 3, 378162 1. 488541
] L 527 ) L] 74 " 81 8.33 % 973168 1.5198%3
2 189 %« 7 1R 78 W 1235 8.992078 [ 69509
4 1858 1857 7 197 82 %,.3 476 1919999 1.529942
8 10.37 18.212 it 119 8 84 7.17 ©.98%485 1.573I53
8 10,313 13 144 n 119 85 %8 837 1819979 1.557394
Avg =@, 393853 1.512553
CALISRATION OF °S* TYPE 21707 TUBE -lec—ib
Usea ‘oreTEST 3
Std 'S -Type Pitot Tube I3
Pitos Bitoe 1¢7
Pites Tube Tude
Tuoe {2 (P) (Ca)
Std Oitot Ca)
Toss | 1 L5 73 &35 .23
Tesg 2 I & 57 3.48 %757
Test 3 X .53 3.32 &7 Bar. Pressyre
Tesg M L33 LR L7 . 46
Avq (Lo} for Prooe I —) %331 Gas Temo ()
178
Test | b NOT NOT ERR
Test 2 Y N N EXR
Test 3 Y .4 S &R
Tess # Y £5R
Avg Ca) for Prooe ¥ —) EAR
- ] 669 -
1 LLR 'l',r e P~
bt _.;o rly i s ; - -,1]
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TABLE 5.3 (continyed)

. MOISTUSE A0 QLEDIAR EIGHT DETEMINATION
e

(fill=:n data at sacn arrow)

Test Date: 7-Jec-356

Recort Jate: ~janm-37

Stacx Teso., Ory Suldb (F —) 173
Stack Tesc., wet 3uid (F) — 173

Sarceetric Pressure (in of Hg) —) v It
Saturated 429 Vaoor Pressure

ot <ot Juid Tescerature
(Fres Yaoor “ressure Ciare) — 14,32

Vaoor Pressure of K29

at Stacx Congrtioes 14.52
Moisiure (antent in Stack, (Bess 3. $833F7
LR |

G2 in 2 Oreaz of Freyites —) 2.2
@ :n ¢ iOrsat of Feyitas — 45

R :n % (Great of Frytia) _— 8.3

Q in 2 (Orsac of Fryitw) —_— L]
iry Wiecuiar deignt, () 38.a3 “
Wet “oiec:iar weignt, (Ms) L 1.

e 670




TABLE 5.3 (continued)

INITIAL STRCX TEST JATR Recort Daca:
a7

(fill-in data sarked by arrows)

{ =) Facility NCSC
2 =) Location Guifport, Mississicpi
I - Cperator Jurg
4 Jusrgens, Srasso
Test 3asko
Perscrnel Buela
C 4 ) Test Jate §7 o35
3 = Run Nusver =003
8 =) Stack Dia (in.) 3
Stack Area (ind) )] 796, 35834736
7 - Siscle Sox Nuscer )
& - Awcar Sox Nusoer "
b ) Or:fice Calizration (Ha) 1.8i33a397%3
N} Bas Mecver Cil. Facsor ¥) % T938T3347S
i Pitot Comstant ‘Prace I) ‘Ca} 387
Sitot Constant \Prcoe V) (Cy ESR
12 = Rir "emcariture ‘Fi &3
13 =) Seter Tesoerature (Tay
(Fahremne:t) {98
4 =) Prejiz. Stack Temn. (Te)
(Fanrarne1:) 178
12 =i Barmwetric Pressure #h)
(in. of Hg) b No.s
16 Moisture, fasoma  (Bwn) 8. aT53TEs) )
17 Mol, Meimnt, v (nd} 2.8
18 Mol. Weiont, Stack (Mg} 24, J2eT90
19 = Neser Pressure (Par
{ine of Hg) aqaz=
i3 =) Slacx Pressure, Static Py tgw T ONT——
- ~ Vg
(in, of H29) -3,..3 M inf: FA . ’
671 ; ’7.’ i S




TABLE 5.3 (continued)

21 Stacx Pressure, Absclute (Pa)
|

line of Hys 2.2
i 2 K Facsor (H2 K x P) ) & 3BE2ETRTT
|
a = Reference 0 (Pavg)
(in. of Hed) 998
24 Nozzle dia (Calculateq) 8. 23784488581
- zzle Dia (Rezual) (On L35
3 Nozzie Arma (F22) {An) Y. 392438346
T - Noizis Mumcer °
33 — Leax 3ace (15in Vacuum
Imt:al (R3/am L
Final (f33/mm 3. 384
\v & - Fiiter Weignts No. =)
(grass) Firai L3532
Ims:al a9
Diff. 4.43%H
3 - No., Not Usea
Firal
[mtal
9if$, 23R
/ . B — YOST Temax Temax 14779
T/0ar 14838
3y — YGST Temax Terax {4608
T/Cuar 14833 .
- JE 1 VOST Temax Tenax 14501
T/Car 14634

“oa

ia = dotsture-izoinger 4| LT

iy ==t Moisture-izoinger ¥ ai i
e == Moisture=izginger $3 1 3
Jlg = Wasture-3iliza Sei Firal 31,238
[mtiai 219, Toan

Diff. 11,4716

g =i Morsture=Total (al) 978.4715
{excivaing NaGH) (ml) 6733718
Roisture=<jturition (mi) 673

31 = Zamoiw Comtaireris) No.

672
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TABLE 5.3 {continued)
STRCY TEST IATA 231 3 IT-Jee5H

- _]
Aeoor: Jace: &-iam37
Sas Crifice wwter
Meter Piget Presaure, Temcerature stacx
Traversa locx  fmaaing Pressure H Iry Gas wwtor Oven [soing Tewo.
Paimt Time Time (Vw ™ {in of £B) (F Vacuus Teso. Tems. (Tsp (2 2
Numcer  (may (24 ar} (f23 ) (in %&3) Desire Actual [niet Quelet (indg) () 1] {F) (x5 (2
i 7 Stare 148 58,354 3.2 Ll 3.7 &2 & &7 258 5 13!
2 3 S 1531 37.3 L7 & dadl % a1 8.3 a3 = 181
: 9 19 1585 3380 AT[ LM LR @ a3 8.3 ot Se 181 8 &
. 19 18 {519 a3 a3 AP Aaxs 7 as a2 =3 3 181
: 1! 3 {sL8 AL L3 33T UGB i 8 &2 2c3 & 181
H 12 = 1529 Jad. 4 L33 2 : {16 P &3 259 &3 181 9.5
N ! 3 1S5 3.2 73 AT Al B 7.1 253 &2 81 2.3
3 2 = 1S48 =63 [ P R 833 189 24 7.2 273 <h 181
3 3 3 1955 oy 437 B/ AW s s 7.3 253 = 182
) N 25 13 = .38 7 A VO N 4 %% 3 263 3 181 .32
I b 2 == W32 {35 1.3 1,2 129 %3 9.3 285 ] &%
12 H = 1689 a2 R S e S i i2 109 &l 225 83 185 33
3 3 1] =S R LM 194 129 183
S wgling luratiom
npy — 38
las Zamoie Jor (PRI} Wwm — it
Pisce Ir:fice mMever Stacx
Crogsure Fressure, O Zas Awter Oven [apimy Temc.
(in =22 (in 3f =2Q) Texs, FY Vacuus  Teme, Tems.  (Tss 22 =
=] (H) (T2 {in #y  (F) (F: iFi (S3 Y
Averige ————! 4353 482 33,3 d& &L: 58.- 18L.3 LI 42
MAisuy  — 3L73 3.773 : 28,3 .73 Z2.3 .3 8ld 43 83
AIAISyg  —— i, 288 1..52 2.3 2B 53 %83 1BMd LD a3
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TABLZ 5.3 (cantinued)

MODIFE) €THD § CLOXATED XRTR TeST 3 Test Jate:  ¥7-Jec—3b
Repors Jata: ¥&-Jan37
fverace Voiume

Average Rverage fAverage Average Stacx of cas Yoi. Vol.

Pitos Stacx Orifice Mecer Sas Sampieo Filowrate  Flowrate

Pressure Tenc. Pressure Texo. Yeloc:ty at Siv at Staex at 577 {so-

Pavy) (Ts) (Havg! Ta (vs) (Vmista)) (Gs) (Gsta) Kirec1c

{in H29) (R) {in A2®) (R} (Ft/sac) (dsef) (RCFH) (ETH) (2)
LB £al.3 &7 584,93 N N N » N
L7\ &4l.d a3 Séb. 3 =S LA82 LTEE=S 8 JTE-S 1e1,33
2819 Eel.d .37 48,3 $7.883 S. 1.825-96 &, +0E-dS 184,23
p okt gel.9 39 44,9 8, &al 8254  1.34E-26 4, +6cmS 192. 42
& 548 gol.d L3 =22 2.5 1RSS5 LI A, S-S 182,71
%369 g4t 3 a2 =23 €9, 543 13,586 LLXE-96 4, SE-S 106,27
L33 Bal.d 431 B £9, .28 16,348 [ BZT-96 4, 5255 118.22
3.343 841.3 .2 The $9.433 19.£32  |.34€-98  4,48E+dS 109.22
8, 346 £4i.4 a3t =k 33, 148 2,37 1 EZE A AE-E 188,33
%383 gel.d 833 =BT £9, %4 28,52 1.2 W TZES 197.53
& 385 Py s LS 7.3 88, 522 27,855 L JTEvE A 50E-SS 197.7%
2,358 Gol.+ L= =82 54,634 31.328 0 LATEwdE  4.alE=SS 199,35
359 gol.Z L3 e 8. 638 34, 141 {.ATE=6 4, 3lE=8S 129.535



TABLE 5.3 (continuad)

VOST TEST TR TEST 3 97-Dec-i5
P - ]
fegore Jats: . &jam37
5as Mecer Preoe  Stack Meter  Prooe  Stacx
Samolimg Clock  Meter fota- Tewo, Ters. Temo. Tesc. Temo. Tewo.
Tise Tiae Reasirgy aeter  Vacuus o] # e -] " L
(man) (24 ne) (litzr) Sectimg  {inHg  (Q) (o} (€ F (3] (F
{1 Staes  ISS]  E2.S3S &S 12 &3 154 & {49 28,2 (832
K S 1S ®¥EZZ 8 18 = 15 & 13l a3 185
: 9 1831 R3S i 11 b 155 2 12,3 323 185
. 15 1636 12,43 & 18 S 17 83 1.3 34sb 1as
3 P 1pl6 S229.45 88 13 L 157 8h 1348  3l4.a 1822
3 = &S X253 a4 Fa ] 1% 8 5.+ 23 182
7 il 83 ES 43 & 3 155 8 (35,4 3123 o1&
3 I ORE EhhX 39 : 3 <h 383 13d.2  R.2 165
3 164 S253.34 &8 Exd &4 143 84 148 299, 1852
2 85 18253 7F28i.s & =2 o4 144 88 149 291.2 182
1 9 18SS  9268.3 a4 2 & 148 85 {63 23 !
2 <= 1788 S2Z54.E | = 2 189 88 23 3.2 1883
3 4 1Tes =S & 2 2 1883
s Saucie Yolume
(liter) =i SA.38
iing Juraticn
(W1p) - 3 fgta- Fecer Prope  Stack Weter  Prege Ihacx
mter Vacuus Tewg. Tewo. Towc. Temo. Temo.  Tewo.
Setting (in Ay Q) (o (€3 (F3 (F IF)
Gverage .. 322 83,0 S22 @3 l128.. 33 34
tniaus 78 12 2 143 84 o g2
Maxiaus £s 2 32 157 £ 143 3146 188.3




MODIFIE) ETHOD S AND YCST TEST DATA SOWMRY

NCC - SLFPORT

TEST AN CESIGTION - TEST S
TEST OATE -~  1S~Jee~3§
OATA DESCRIPTION
L ]
Time

Stars

Finish

furat:ion

Tetal ‘wumcer of Saaniing Points
Mater Quiibration Fazvor |
drifice Qiicration Factor
Nozzle Zoec:fications

Di amecer
dres

. Pitot Tuze Coarfiziem

18,

139

18,

Fverage Orifize Pressure Grog
Voluoe of Jry Gas Samoiea
Average Sis ‘eter Texversturs
Zarcmetrio Pressure

Stazic Ztaok Prresure

Absalute Stacx Sressure

Yolume of Gas Samgied (Stangarm)

Yoluwe of datar Collmesad in
isoirowrs awt Silica Gal

Yolume of Nator Collmead
Bassd om Saturated Comaitioms.

Yolwm Yatar Yasor Conamreog
in [meirgers :

-olume siter Vaoer Comiensen
10 Silics Gat

TABLE 5.5
FIELD DATA FOR TEST §

MDIFIED R0 £
ID Value Unsts
- E |} T——
Tism(s) ) hre
Timetf) 1833 hrs
T &8 unn
P 12
Y 4%
Ha 1.al3
On . ¥o.1 in
fn L 1E-34 2
Ca 8291
Havg 4329 a K
Ve 31.738 "3
Ta =7 R
Py A8 inmg
Py 55 n HED
’s A3 indg
vestg - iy L} o
Viz al
Vig! 837 sl
e 3.4 =
Vg L X7
677

nn

liter

-y

o HED
- g

liter
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TABLE 5.5 {continued)

2!, Percant Moisture Jy Voluse s 5. 462 N
sercent Yoisture by Satuwration Ewrs’ &.a02
21, %ole Fraction of Jry Sas Fea [ By N
24, Gas Analysis
fverace 22 bv Volume =2 7.58 b4 N
Rverage 22 2y Yolume 2 8.8 b M
Rverage C3 by Voluse a ) z M
fverage '@ -y Voiuse e 8539 % M
25 Ory Wiecular Weignt of Stacx Sas d &4 l/lbwie N
I8, Moiecuiar Weroht at Stacx Comaisioms s 223 b/!-wie N
27, Average Stacx Tescerature s 848.5 R &3.2 K
23, Average Stacx Gas Veiomity Vs 68.78  ft/see D.7?  aisec
2. Stacx Area ' fs 6.7 s LS s
28, ~ctuas Stacx Zas Flewrate as 1,236, 117 ~H I W07} AROH
Zi. Jry Stacn Gas Tloweat2 (Stamgara? Gsst3 A37, 48 = 12,238 SO
T, lso ~ Kiret:c lace 18t.3 i b ]
) . =ercnt of Fiileraoie darticuiates - M2 L] b
4. 9armicyiate Concemtraticon s & I8E-39 1y 0SEF NA
‘at sTanoarg 2Znaliicns) 1.5 =39/08F A
ol grrlEF N
47,773 2/0DY N
2%b. Jartizuiate Concemtraticn Cs8xCZ Lle-8 lwosE NR
(cormeztra 0 3% Sxvgemy f.41 w07 NA
LIS grileT ]
49.778  wq/0T w
iac. Particuiate ConcEmtraticn CsiaxCZ +«71E—9 (/ISR w
(czrreczea o X caroon dicxice) .18 wg/0SF N
8.33] oS M
.43l m/DSH >
=. Pollutamt Mass Aata = {813 lbasir L)
LA 3/t R
9125  gqrrhe )
N | .
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TABLE 5.5 (centinued) :

METER 20 TALIBRATION Wdoc—35
. Pressure 33u Meter 30x No. 2877/1873

.sed for:TE3T S

Orifice ¢ Temcerature )
Mano, Sas Volume Dry Gas ‘eter
Setting Fefererce Simoler Sefererce Inlet  Quetles Avg Tise
)] [{] (Va) 13 7] (31} (tdo) (t) (@) (Ha)
(1m H28)  (R3) {F3) (F3 F F) 13} (m1n) (Yw (in -20)
23 43 LT T 2 n TS 1,43 4378162 ., «385a(
1 LR LT i V-] i 81 d.83 & 373168 1.5158%%
2 18319 !3.x® 8 1& 73 5 (2,25 4.992974 L.83%:29
4 10,088 1357 s 197 a2 ' S 8.76 [.916009 1.529G42
& 18.087 !9.212 7t 119 84 84 7.17 9,78%468 1.5753%3
2 1Y 18, .44 78 {18 &4 %8 8.27 1.319973 [, 357984
»
Avg ——:3, 393578 1412353
CALIBRATICN GF °S* TYPE P17UT ILEE Sh-lec—=E
Usea far:itsy 2
St *3"-Tvpe Pitot Tube :D.
- Pitot Pitos 1éY
Pizor Tuce Tuce
Tuce P ® Cz
Sty Piter (Cay
Tesg L 8.35 79 2334 LB
Test 2 H L7 .38 " - rg
Test 3 X 353 [ W] &7 Bar. Pressyre
Test @ 1 - B LR ATB o 7
fvg Lo for Prooe 1 —) LN Gas Temo ‘73
. 178
Teat | Y NOT NIT ERR
Test 2 Y IN b, | 33
Test 3 Y st =2 &R
Test & Y EXR
Avg L3 ‘or Prote ¥ — &R

) AT e AT,
Cogt Avt T T 679
AR ni ..o <.,
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TABLE 5.5 (continued) f
MISTURE WD XLETULAR &I5HT SETSRMINATION
(fill=1n data at each arrowi
Test Jace: 150034
Report Daca: &=Jan=37
Sticx Tems., Dry Suib (R — 8%
Stacx Tem.,, wet Suld 7 ——} 1385
Barcascric Pressure (in of Yg) ——j Ry el
Zacurated 29 Vacor Pressyre .
at «et Zuld [emoeriturs
(P Japcr Pressure lars) —_— 17.97
Vapor Pressure of 422
at Stacx Comgaions 17.&
Moisture Contant in Sbagx, (Ewsy 2. 2541119
S5, 413
2 in ¢ (Orsac of Fryitay — 3
2 :n 2 (Orsat of Fry1te; —) 8
X2 :n % (Qrsat of Fryite; — 35
Q in % (Orsat of Fey1zer — 3
Orv Nolecular wetcns, (W 2.2
wet wiecuiar Weiznt, M zZ.
- »
" T |-‘ ' 3w «
Frmda a2 " ‘
4w
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TABLE 5.5 (continued) .
INITIAL STRCK TEST 2ATA Regort Qata:
. B-jarr37
(fill-in data sariec by arrows)
| - Facility NCEC
2 =) Location Gulfpors, Mississinp:
3 - Ooerator Jurg
é Juerqurs, Sasxo
Taat gasuo
Persorrel Bueia
4 -} Test Jace 1538
5 - fun Numosr TERT §
R 8§ =) Stacx Dia (im.) 3
Stack frea (ind) hY] 796, IS334706
7 =} Samole Sox NusGer L 13
4 = Mpter 3ox Nemter "
9 Ormifice Calibration (Ha) 1,8i35a357%3
W Gas Meter fal. Factor (D) N
{1 Pitot Comstant (Proce X} (C2) 2. 5A88a11727
. Pitot Comstant (Peage 1) (C2) g3R
12 =} Rir Tesserature F) >
12 -t Neter Tescorature T
(Fanrernais) Eal
14 =) Preiiz. Staix Tesa, Tsi
{Fahreme1t) 184
i =} Sarvsatric Pressure =2}
IS {in. of Hq) b W4
18 Mistre, Resumed (Bws) 2, 5541118377
17 Mei. Sngrt, Oy OM) =2
19 Mol. teight, Stack %) 2 21446848
19 =) Mwter Sressure P
line of Hy) a:s

23 =) Stack Presmure, Static (Pgr
(ine of %22} [ Bt
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TABLE 5.5 (cantinued)
. a  Stack Pressue, Wsolute Ps)
, (ine of hy 3
;o 2 Kfwsor Hakad®  ® & 71TmeES
b 3 - Reference ? Pavg)
K (in. of r28) L2467
2%  Mozcle Dia (Caiculated) 8, 2545318396
& ) Nouzle 0ia (Resuall) {Tm .3
2 Nozzie Area (f32) (P 3. 883488848
T - Nozzle Numoer 4
23 — Leax Rate (81Sin Vacuum)
Imtial (f£l/mim L .4
; Final (f43/wins L}
% =} Filter 4eignts No. §-13
(grams) Final 43463
Imit:ial 8353
pife. 3, 412
2% = No. M
Final
[mtial
L. =R
) B3 - YOST Temax Temax
T/Car
38 = VOST Tenax Tenax
) - TiQar i
2o —— VOST Tenax Temax
T/Thar
ila == Morsture-imoirger #1 ai a:3
il =} Sorsture-izoinger ¥ ai o]
ile =i Meisture-Imgincer 13 8 [}
3lg —= Mosture=Siiica Gel Final 238.3
] initial 139, 44
g Jife, 2.%
e =i Morsture-Total (ml} {133.%8
. {exciudimg MaH) {al) 833, 8
: Moisture=aturation (ni) 37

31 =) Zamoie Containers) Mo
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TPELE 5.5 (continued)
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. TABLE 5.5 (continuad)
: STACK TESY MATR TEST S 1S<Decde
. S A
1 fegor: Jate: 8S5-Jarm37
" Sas Grifice Yter
L Meter Pitot Pressae,  Temcorature Stacic
' Traversa Clock  Reading Pressue {H Ty Gas Mever Qven [moing Temo.
poinc  Time Tiow (Va) » (in of HED) F Vacuum Teso. Tess. (Tsy 22 R
Nusoer  {ain} (2% ar (F83 ) (in H29) Cesire frzual Iniec Juties (inHg)  (F) i3] 13} AN 8]
L 7 Start 928 B%.32h % 3,87 72 78 ] 1.7 AL L 187 &3 A3
, 2 3 S = 7.3 .l T3 A3 2 71 9 m8 a2 18 7.3 A3
. 3 k) 19 23 419 1! a3 azs R T .3 3 a 188 7.5 6.2
3 18 -3 -] M3 L2 &3 a3t e s 3.3 223 ) 187
1 11 2 %3 4153 L= ae 47 w7 81 18.3 ey 1 189
' Y 12 & us »8.7 .2 A3 a3 e o 18,2 &3 48 189
' 7 R 198 LS R & W7 W 8 CO-. B Y. v
3 2 = 18RS a2k, s - ez S -V AR N5 SR % 3.4 &3 =2 189 %S 7.3
3 3 L ] 1913 8.3 R ) 337 a2 198 2 8.5 2 3 187
.. 3 4 43 1015 2.l 1.8 77 3dd& 113 .3 L3 LY =2 187
- B! s 3 1228 431,73 L3 223 &7 us L 1.2 23 x] 187 a3 7.3
2 5 s 1825 434, 3 1,82 73 878 129 73 3 &3 Sh 187
T .3 3 =] 1853 A3 LR 189
ting Jurasion
AL} ]
. is Samgie Vol (23] ey —r 31,725
e sitce Qrifice “exer Stacx
Pressure Pressure, iy Gas Yeter Qven Imoing Temo.
{in KEB)  (in of 2B Tewg. (F7 Vacuus Tewo, Tewe., (Tey €2 32
(1)) (#) =) tin g {7} {F (F? 143 (%
- Averige  ————— 1. 388 3,229 L X 9383 281.7 8.3 167.+ 7.3 3.3
Mintoum  ———— 3,323 4,708 7.9 7.8 0.3 ALY 1853 T el
Reiaum  —— L. 3. e 1838 1.3 2.3 S84 8.3 LY A
‘ £84

i
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TABLE 5.5 (continued)

MIDIFIED AETHID § CALIATED MATR TEST S - Test Oaca:  [S-me—3f
Reourt Dacs: Jarn-37

fAverage Yolume

Averags fverage Average Average Stack of Gas Wol. Vol.
pitat Staex O fice Nete Bas Samo]ed Flosaze  Flowrate
Pressure Tew. Pressure Teso, Velocity at 37 at Sacx at ST Iso~
FPavy) T Hava) T tve) (Vm¢sed)} (Qs) {Qstd) Kireeic
(in K8) (R (in R2D) (R) (ft/<ec) (dsaf) (RCFH) (SCFH) (2)
e+ 646, 3 LR C 548 M L] ] N ]
1. &3 645.9 873 5.3 6.513 2833 LIEWE 4,388 33
1.263 644, 2 a1 =32 87.759 4,124 L2E<36 A ZEHS 83.28
1,898 84a.3 Lo $48.3 83, 344 7.181 1,32Ew6 b, 40E-IS %
.28 847.2 &8 SA3. 4 T 816 9855 LIS A, 488485 97.38
.14 Y Q.37 S85.7 T8 38 12,50 J.4E-96 4, 4825 *, .3
.15 647.3 &34 L 83, 418 IS 1.ZZE86 4,4550S 108, (£
1.388 §47.3 833 S48 3 88. 7= 18.83 LLE+E 4378 181.2!
.37 YR s.82 89,5 63,229 A L2UEME A, kS 9.2
1.371 647.3 032 a2 88. 233 L8 LL2E-dR 8, J4EmS %835
1.3%2 Ba7. 3 33 =3 64. 331 25,39 1.225+46 4, CBE-35 %e, .8
1.388 647.3 8.33 =7 63.539 27.812 .2 4, 2TeeS 9.z
1. 286 a7, 4.383 =7 6. 70S B8 1L21E498 A, 3TES 18d.23
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i TABLE 5.5 (continued)
9
o VOST TEST TR 1EST ] 1S-dec—35
i
fmoor+ Date: Biamma7
Gas Metzr Prooe  Sticx Metar  Prooe  Stacx
Samniimg Clock  Meter Rota- Tea, Temg. Tezo, Tems, Tewo, Temo.
Tise Time feaging  setzr  Vacuus ] L} R s " E 4
sy (2% ) (literr  Settimg (indp  (C) (c: {0 (F} (71 (F
1 Start z= [ 3% =3 13 145 38 2 =3 187
2 I X &7 &b -} 18 {49 iS5 8% R 188
3 18 = 3.5 8 2 18 154 87 S ) 139
‘ A £ 9 14,4 84 2 {8 153 8 88 a7 187
i < 3 e 1335 g8 12 13 8 87 8 2 a9
5 >x (oS 24, S &2 1.8 3! =2 a7 T ki Y 189
; 7 31 1ete 28.3 as 13 ! 1SS 3 79 87 187
: 3 = i9tg ] 83 125 a3 155 a7 &3 313 189
‘ 3 DERNT o B R as ) 2 15t & 7 287
3 W5 a3 2= «d cb 13 <! & 0 ket 187
i €3 18M e4,lS @ = 2 1= » 1 137
3 = 1S 6.2 3 3 = 1S4 88 n 83 57
R i 9 153 48, ] 2 188 a7 2 o1 (8%
248 Zamoie Jolume
(lizem H +3,21
i Dura.::sn
3n — £3 Rota~ ¥gear  Prose Slicx Meter  Prooe  Stacy
eer  Vacuuws  Tewo., Te2o. Teso. Tema. Tesn.  Temo.
Sevzing  lindg (O (s TR Fy iR
Averize AN 8.2 3. =L .0 853 I3A3 lET.s
Minizus i i3 145 &s = 293 185
Maxizuz H) = = 155 37 Tl.s &3 8
B
\
680
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TABLE 5.6
FISLO DATA FOR TEST 6

MDOIFIE) ETHID 5 AN VOST TEST JRTR Swaay

NCC - SULFORT
TEST AN ESIRWTI0K - TEST &
TEST RTE - (SDec—36
MGDIFTED METHDD S vosT
ORTA DEECIIPTICH 0 Yalum Umts Value Units
E__J
Tise
Start Tisw(s) 1145 hrs 1153 hrs
Fims Tism f) 1253 hrs 1313 frs
Ouration T &3 nn ] nn
Total ‘umowr of Simoling Poims » 12 2
vecer Calibration Zagstor Y L5 N&
Irifice Caliyracion Factor Ha L.813 h ]
Nozzle Soscificatioms
Piameter Bn & 23 n 8 -
Area [ B9 2 N
Pitct Tude Cosfficiomt Ca a.30L L]
verage (r:fice Pressure Orca Havg 1.293 in 20 ]
Voiuwe of Jry Sas Zisnlea Yu o Wi 2 64, 43 liter
Averige Sas wter Temcerature s W ? 2.8 L
Bm::/Mm 25 AL inHg 7Ed.3  w Mg
static Staon Preegyre g L= ia Heg 132 =g
Acsolute Starx Pressure Ps A3 indg 7683.5 wm Hg
Yolume of Sew Sasolsd (Stansard) Yeszd ' Wy xF 84,723 iiter
Voluse oF Water Collactod in
Ispirgers o Sllica Gel yie (815 o ]
Volvas of Yater Colloctad
framd o Ssturated Comidion, vig! 1244 sl -}
Yoluse Water Yacor Condenzsa
in [soinmers o 7.2 & L
Voluwe ‘Lter Vacor Zonaeresd
in Silica Gel Mg 3,57 < NA
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Percent Joisture y Yoiuse

Percant Moisture 5y Saturation

21, ole Fraction of Jry Gas

Sas Anaiysis
fverage 2 By Voluse
Average 32 5y Vojume
Average 03 by Voiume
fverage 2 bty Voiume

Ory Moiecular “eiznt of Stack Sas

Molecaiar veignt it Stack Comoiticms

Average Sticx Tescerature
veraoe Stacx Sas Veice:ty
Stacx Aeea

~ctual Stack Gas Figwrate
-

orv Staox Gas “lowesta (Stancars)

is0 ~ dimetic Aate

. we1gnt J7 Filteranle articuiates

3,

C,

i

Jareizuiate Concentration
(ag stamsarg 2onailions;

Jarciculats Comceneration
(cor=ezzeg 0 3% oxygeny

Pareicuiate Zomcemtraticn
correstea 13 (23 caroom dioxice)

Poliytant Mass ate

Bwe %39
E 2y .83
Faa L8237
&2 8%
o4 e ]
o] &%
R .19
N &2
b 2.38
Ts 6l 3
Vs 8349
TR, 7
s 9L Y-S
Gssts szl

187

Cslx L2
' 1=

] 1. 3843
&7.5
%34

TABEL 5.5 (continued)

Lo T LR T Y

15/ {b-0ie

ib/le-wie

1§Vt
2/ DS
IS
mg; 00

H- ok
/050
gr/0Ss
29,05

15,07
L Thidey
budli=eg
w05y

lbashr
3hr
grrhe

688
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TABLE 5.6 (continued)

METER XL CRLIZRATION W=lec—36
« Pressure o Btid Meter Sox No. X77/873
Used for:TEST 5
Orifice (= T@mORTatUr® )
Maro. Gas Voiuse Ory Sas Meter
Setsing Aererence Sascler Reterence Inler  Outle avg Tise
) (VYo Vd) (Sm) (td1) (tdo) (td) (@ Ha)
(in 28)  (#3) (23) (F) F) F) (1 3] (mm) Y (in #20)
TS N1 - P 7)1 mn 8 71 8.3 11,43 L T75162 1, +88541
VLas Lz n a8 7 81 &85 WIM18s 1.6198%5
2 18319 1B«<3 79 { i3 9 1235 992974 1, 59529
s (088 18,357 7 167 &2 9,3 478 1.31000Q 1, 529042
s 197 18212 n 119 84 & .17 8,28%65 1673
3 19310 18 lée IL ) 119 3 £} 5.27 1.319979 1.857%94
Avg —=} @, 292373 :, 515853
<3RATICN GF *S° TYPE DITOT Tuse Jee-3b
Usea ‘oreic3T &
Sts  *S°-Type Pitot Tuce 3.
Pitot Pitot T4y
Pitor  Tuoe Tuce
Tuce )] [{~}] [bell})
Std Pitot Ly
Test | { 55 L9 .43 3
Test 2 X ' %.74 L WY
Test 2 1 L3 R Lx Bar, Pressure
Test » b | i | LR 4% AN
- Avg €y for Proog [ —) 8281 Gas Temo (F}
178
“est ] ar g 314
“ese 2 Y . ] it ] £2R
“est Y USE [Fr4 ERR
Test » Y [ 21
e (Co) for Prooe Y =) &R
689
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TABLE 5.5 (continued)

MISTURE RO CUTUIAR \ZIET ETTADETION

(fill=1n data it eacn irrom)

Test dara: 1S3

Revore Date: =-Jarm37

Stack Tewo., Ory 3uid (F) —) 188

Stack Temo., wet 3uib iF) —) 186

Larowatric Pressure (in of My  —) a.:3

Zaturateq 28 Vaoor Sressyre

it wet 3uil Tescerature

(Frem Vapor Pressure (hars) — 17, »
Vioor Oressure of H28

at Stacx Comaiticns 17, >4

Noisture Cantant in Clacx, (Bws) 3, 78355

7,838

&2 in 2 iOrsat 9f Frvite — 7.3

R in 2 Oreaz of Frpta —_— 3

i L Crsat of Frvice — 85,3

) ’ Qa1 (Oreat of Toyiza) —_— 3

Orv Motecuiar <eizas, i) B4

T Wiecuidr we1jat, (M 2,33
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TABLE 5.5 (cantinued)

INITIAL STRCK TEST GATR Recors Qats:
~iar37

(fill=1n cata sarked Oy arrows)

1 - Facility NCC
2 = Location Bulfpore, Missiscizpe
3 = Cperator Jurg
¢ Jusrgers, Sasna
Test Basxo
Personrei Bueia
» - Test Jate {S—ec—36
g = Aun Numcer TEST &
§ ~ Stacx Dia (im) o2
Stacx rrea (ingd) (R) THR, 35334706
7 =) Samois 3ox ‘usoer "
4 - Meter 30x Yumoer L}
9 Orifice Calibration Na . 3188559773
18 Bas eter Cal, Factar (§4] 9. 7225332472
11 Pitot Constant (Proge 1) (Ca) 320601177
Pitse Tumstint Seee 1) Lo E3R
{2 =+ RAir Tesoerature ) = ]
13 - Mrter Tewowrature (Tar
(Fanremneit) 198

18 = Dresiz, Stacx Tewo. (Ts)

(Farremert) 147
S = Barceetric Sressyre ®h)
vine of Hg) a3
18 Moisture, Assumea (Bwe) 6 STRSS3400S
17 Tol. Wergnt, Ory () 2.4
18 Mol. Weignt, Stack (Ms) &2 362333182
19 =) Mrter Sressure (P
{in. of Mg} a
8 =1 Stacx Jressure, Ttatic Py
lin, of €9 [ s
691




21 Skack Pressure, Absolute (Ps2
{ina of Hy

cd Kractor H3K x D) (K}

3 =~ faference 3 (Pavy:
line of HcR)

34 Nozzle Dia (Calcuiated)
& -}  MNozzle Dia (Retual) (On)
1 Nozzle fres (F22) (Rn)
2l -} 2le Namoer

S8 =) Laak Ate (81Sin Vacuum)
Imtial (Ri/mm
Final (RR3/mm

21 =) Fiiter Weignts No.
(grams) Final
Imesal

Dife,

Ty - Yo,
Final
imtial

Jitt,

R —) VOST Tenax | Tenax
T/Car

i - VST Terax Tonax
’ T/Car

2 ) VOST Tenax Tenax
T/Car

ila — Mo sture=lzoirger 4 3
3B =) Moisture-izoimger 42 4
ile =) ‘oisture-{=oirger ¢3 sl
Jid =) MorstureSilica Gei Final
imtial
Diff,
llg —) Moisture-Total (wl)
lexciuding NaCH) {ni)

Moisture—3atiration (m)

3l =i Samele Cotainerts) Ne.

TABLE 5.6 (continued)

2.3

& 533BIITS

L&

4. 2328421388

8, 20438344
&

1se.a
188. 382!
12,1473

1315 1473
1050473
1844
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TABLE 5.6 (continued)
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TABLE 5.5 (continued)

Gas drifice Meter
Mter Pitse Presgure, Stacx
Traversa Clocx  FReacing Pressure (H) Oven [mimy Te.
Ppoimt  Time Time (Yo (i) (in of H29) T 2 QR
Noscer  (mn) (26 s (£33 ) (in He8) Desire Actuai (P (2 8
H 7 Stars 1005 437.387 l.a L% 3% 8 83 == | 189 .5 &.4
2 3 S 1128 4,5 1,45, &9 1 a7 1.1 =8 4“8 183
2 9 19 1SS M3 3 .3 .3 .1 & 7.3 =3 o8 183 4.3 3.3
- 13 12 129 Y La Ly L2 2 3 &3 ; 183
s 19 E ] &= 450, + .83 .2 .14 % a2 23 < 188 3.3 3.3
3 ! = 1213 4.3 L3 1.:8 .4 9% a.2 ) < 183
T L kT | 12== a%8.3 .33 &3 433 °Q 8.7 B, -4 1898 3.3 ==
3 K = e | a2 1.3 .3 t.: EId 7.3 =3 3 189
3 3 L) == L3 1.3 .23 .1 - by} «3 83
2 s as i3 5. 2 W ead .8 2 2 189
P < <3 1245 %53+ LT L3 1.2 = <4 188 L3 Ll
2 3 = =3 LYK s 1.3 1.2 & £ 189
13 3 L] 1255 482 LR 189
Zamoilng Coraticn
"y — 1]
.e3 Sapgie Joi (F2I) (v — 3.235
Aitee Grifice wecer Staex
Pressure Fressure, Oven Texs.
(1n #23)  {in of 2B) Tesc. Je 2 2
(3] \H) Fr £ 3 (%)
Averige  —————- L030 1,293 37t B85 4
Mrigus  —— 1.3 3,733 & 833 L3 iz
s —— 1,753 1,208 =3.3 188.3 oAl
4 T ok ! '
L/u'sz. RV A
u\ﬁ-.‘““.“‘j t’;v‘ -
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TABLE 5.6 {continued)

NROIFIE) €HD S CLT a8 MR TEST & Test Jater  [5-Tec—35
Rroort Date: @S-Jan—d7
Average Yolume
fverage Average fverage fvarace Staex of Bas Vol. Voi.
Pitat Stacx Orifice Mater Sus Saznied Flowrate  Flowata
Presture Tesc, Pressure Temc. Velocity a 57 at Stack at 3P [so~
Pava) (Ts (Havg) (Ta {ve) (Vaista)) (Cs} (Gsta) Kinetic
(in ~c8) (R} {in He9) (R) (fe/s0e) (dsetf? (RGH) (SCFH) (%)
L4 644.5 L% $48.9 N N ] N ]
1.4 643.5 .38 =3 7.3 233 lLMEME 4, 3868 .73
l.+83 6.3 .2 =25 38, 558 5737 1LAEe96 4, 95ES 131.53
1.518 844.3 1.83 =43 41.584 733 LLaeErE L ME-SS 191. 46
She Bed. 5 1.2 ZSe e 82.393 11.959 [.45E+d8 5 38645 183,34
L35 644.5 .97 £=8.2 8.5 16,375 1 46E+8 50995 1&. 51
1528 &4 3 1,38 =a.4 81.788 18,318 [ a4E+a6 5 25TeiS 182,41
LS8 848, 3 1.3 =23 82,919 L.US  LAE-% S 6ES 84,22
L.241 8443 1.3 > 1) 2.5 LN | AE-6 S ATES &
1.357 644.5 1.37 %l 82.833 5.2 | 4EvE S, 1OES 182,57
LTS 64,5 .28 g2, diias 22,315 LATEmS S-S 1.3
1.539 8ad. 3 .39 85.3 45, +a8 L.168 LLsEE-dE S iS=-es 182,39
1,529 6ad. 5 .39 %53 3. 488 38,385 1LYEE~06 & 1TE-dS 182, 32
h___... Mmoo 9 —(-."‘_h-‘,
} P‘A':‘;t l:-— T .- ".,
-t I L
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TABLE 5.6 (continueq)

VOST TEST AR TEST 3 [S+Dec—36

feoors Jatw: S-Janmi7

Sas Npter  Prooe  Stack Meter  Probe  Stacx
Zamoiing Clocx  Mwter fota- Tewo, Tews. Teso. Temo. Tewo. Tesc.
Tize Time Reaoing amter  Vacuus =1 )1 R 8 ) e
{wn) (2% nr) (liter) Sextimg  (in Hg)  (C) © {w] 7 {F (F}
{ Stare 1129 2.5 &3 12 2t 1S7 87 m 313 lae
H S u=s B3R i 13 2 169 87 TR o 189
3 19 20w £2.31 a3 13 2 163 a7 e =3 189
. IR or < 87. -5 23 13 2 162 87 7c <38 189
H ki B -] RS a3 19 =2 181 a7 72 o4 189
) x =7 - a3 13 2 1S3 87 A 318 189
: o= 2. 31 3 19 =2 1SS 87 72 Sl 189
3 =& §9.7 93 18 =) 123 87 I 316 189
3 - i 2.3 2 {1 a3 158 a7 = o 189
3 - 128 12,2 3 12 Ky 155 87 e k3 i 189
1 b B k¢ 188.2 £l 13 3 1S4 a7 e -5} 189
z S-S 1.3 93 12 23 1= 87 I k354 189
3 #1313 17 ks 1S a7 I 3l 169
S Zamgie iciune
{lizer! } o, 8
vting Juraticn
ann — &3 fota~ Metor  Jroce Stacx Meter  Proce  Stack
eTer Vacuun Teso. Tewo. Tewa. Teso. Tewo. Temo.
Seesing (in e (C0 (c (o) (F (F} ]
dverage St.7 P S-S cic SR ¢ M B ¥ O I A S SRR -
“nirm as ‘8 2t 152 a7 89.3 R 186,53
Naxizua = 13 3 161 87 Te.s 3.3 8.5
e~ T "'. T om AT .. “
! A’. Loom T e
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APPENDIX Q

ITAS STANDARD OPERATING PROCEDURES FOR
DIOXIN AND FURAN ANALYSIS

The documents contained in this appendix are the detailed operating
procedures used by the analytical laboratory during their analysis of the
samples collected during the Verification Test Burns at NCBC. This document
was reproduced from the best available copy. Due to poor legibility, the
legibility of the microfiche editions is also poor. Persons requiring the
information contained in this appendix may write to the technical libraries
listed below to obtain photocopied versions of the appendix. A nominal
charge will be levied to cover reproduction and archival costs. Please be
prepared to provide the following information:

Report Title: Full-Scale Incineration System Demonstration
Verification Test Burns at the Naval Construction
battalion Center, Gulfport, Mississippi:

Report Number: els-tr-88-61, Volume: II, Part: 3, Appendix: P

Send inquiries to:
Technical Library
Engineering and Services lLaboratory
Tyndall Air Force Base, FL 32403

or Technical Library
Idaho National Engineering Laboratory
EG&G Idaho, Inc.
P.0. Box 1625
Idaho Falls, ID 83415-2300

The documents contained in this appendix were published according to their
own internal style, which deviates from the Air Force Engineering Services
Center format. They have, therefore, been published without editing.
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Appendlx Q, Exhibit 1

STANDARD
QPSRATING S0P Ma.: =1
i PROCEDURE Date Ravised: 1-15-36 !

Revision Yo.: 2

Title: Extraction Method Approval: ‘L" u0534j;71
for Soils and Sediments

Page 1 of &

1.0 Summary af Method

1.1 Soil and sediment samcles are jar exsractad with a methang|/hexarce
mixture ariar 1n1. al spiking with 37C:4-Z...7,‘~nC“D and l-c---z....,s-T:-
Extracts are filtered and cancantrated ia Jregarition for sglaczes
cleanup stens.

2.1 Reagents

2.1 Spiking stancard solut‘ons; for {scmer szecific amalysis samslas
will be soiked wita 1-.17-2 3,7,3-7C30 intarmal stzncarg az 2
ccncentration af £00 ng/ml ang $/C14-2,3,7,8-TCS0 surrogata szancass
at 2 concentration of 100 ng/ml, both iﬂ the same iscoctine soidtizn

h

for <otal dicxin/furan 2nalysis 2he samplz will Se sziked wis
the isomer specific spike slus a soluzion whics cansaing l-f-.azaf
Penti (DU, Penta COF, Hexa CID, Hexa CIF, Feota 720, Yerm=2 "=,
Jeza C20, and Octa COF, at a concentration of 330 ng/mi ang all

in the same iscactane solution.

n

2.2 Sodium sulfata; ACS, granular, annydrous.
2.3 Acatcne; technical grace.
2.4 Methylene chloride; pesticide guality or squivaleaz.
.3 Hexane; pesticice cuaiisty sr equivalen=.

2.5 Methancl; pesticide qualily or ecuivalent.

2.7 Tcluene; pesticida quality or aquivalant.
1.0 Cautians

3.1 Samples received far this sresaraticn proczcure are of unkacw
composition but may be gotantially carcinegenic, mutagenic, .uxi;
ar in ather ways hazaracus.

- -~ -
lagizn= Tz
- R - — e mean - am
D eIrSormnsn il Sre s Dow e a3 Tememng IS0 L0308 I00
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5.0

3.2 It {is mandatory that the initial weighing of the samoies, adaition

of isotopically labeled 2,3,7,8-TC00, and mixing of the sample
be performed inside the designatad ¢ioxin hood in the high hazarg
laboratary.

3.3 Personnel involved in this sample prasaration procedure should

be thoroughly familiar with laboratory SOPs on the procassing
of high hazard samples.

4.0 Glassware

4.. All glassware usaed in extraction and cleanup 3rocsdures is solvent
rinsed befors usa. The solvents used are acstone, toluane, mathylene

chloride, and hexane (in this aorder). Allow to air dry in a
hood.

5.0 Equipmen” and Matertais

§.1 Electrical platform shakers

£.2 240 =] amtar-colored glass jars with tef!:n-lined scraw caos
€.1 Three ball macro Snydar calum

€.4 £00 ml evaporative flask

5.5 10 m] graduatad ccrcentrator tute

§.6 N-ZVAP - concentration device

5.7 Glass funneis, short stam

5.3 Flltar pacer, Whatman No. 4 or equivalent

§.9 Analytical bdalancs

£,10 S%ainless stael spatulas
€.11 Glass helices; 1/18 fach

Sarmle Zxtriaction

§.1 Prapare designatad dioxin hoed as {nstructad in laboratary SCP
for prucassing high hazard samoles. 7Vatis includes obdtatning,
precaring, and labeling the requisila numbar ¢f 240 ml amzer<calarse
glass lars, :

6.2 Transfer 10 gramg af the so0il or sadiment {wet waight) %3 2
tared 240 ml jar. (* 0.5 grims weigned ta J significant figures).
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§.3

6.4

6.6
§.7

6.13

§.14
5..3

Spike the sacple with 100 ul of soiking saolution, adding the
solution at several sitas over the surfice of the sampie.

Add 20 grams of sodium sulfate. Stir the mixture thoroughly
with 3 stainless steel spatula. Note: Extremely wet samples
may require centrifuging to remove watar efors addition of
soafum sulfata. The 1iguid will Se analysted 1s 3 watar sample
(see watar method).

Allow the mixcsure o0 stand for 2 hours, 2ix thorsughly with
spatula and allow the nixture %0 stand for an acdisional 5 nours.
At the end of this time, Mix the sampie again, ensuring thal

no lumps are presant, :

Add 20 m1 of mathano!l, s2ir and add 150 m] aof hexane.

2laca the extraction far in thne glatform shaker and snake for
at least 2 rours.

Afsar the 3 hour shaking ocericd, remove ‘ars and ai:1cw Ne folias
20 settle tefore procescing,

Into the %30 3f a 300 =1 XD flask #itted with 2 10 =l jricuacad
concantrator tute, insers a glass funnel contiining Wwhaiman
Ho. 4 f1l%er zacer (or equivalent] rinsed with hexana.

Carefylly decans tRe ex2rict frim tne (ar througn the jlass
*unnel,

Rinse the ‘nside of the lar arg contants with hexane horzugn’y
at least 3 2imas ang acd tnesa rinsings inty Me glass ‘unraei.

Afser ccmoleting <he 3 rinsings and 1llowing esa 3 f4iter
thraugh the 3lass “unrel, cour 10-15 ol of texane ‘n2g ite ‘uare!
ang allow this ta filtar througn,

Remove glass funnal from %00 of KJ flask and add 4 'nen oF 3lass
helicas. [nsere & t4ree 2all macra Saycer zalumm fm 230 3f
X0 flasx,

Concansrica %ne axiracs volume <3 tcproximactely I ol using staam,
Remove  he concantrition tube frmm Sotiom of XD flask., Rinse
ingide of X0 #7ask with smail imounts of Yexare dnd alicw Ints

ts run intd concantratsr tude,

Requce solvens volume 3 acoraximately 1 ml with NeZYAP gancaatrition
davics and orocaed 0 1gorenriata cleanup procsaure,
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7.0 Lleanup of Glassware

Aftar usea, glassware is solvent rinsed with toluene and methylene
chloride. Wash with detargent and rinse with copious amounts of 2ap
water and several gortions of distilled watar. Pl4ce glassware in
oven and heat td 350°C for 10 7 nutas. Remove from oven wnen coo!
and store in clean environment.
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Appendix Q, Exhibit 2

R e )

STANDARD
by OPEATING SQP Mo.: EM.2
iy PROCZDURE Date Revised: 1-15-85
Revision No.: 2
Title: Extraction Method Aoproval: v BN Ll
for Soil and Sediment pproY cﬁ/g = J
(Soxhlet Extraction) Page 1 of 3
1.0 Summary
1.1 Sofl and sediment samoles are extracsed with Senzeme using

2.0

3.9

2 soxhlet extraction method afler first spiking with the
appropriate spiking standard soluticn. Extracts are then
concentratad in jreparation for seleczad cleanup staps.

Reagents

2.1

2.2

2.3
2.4

2.5
2.6

2.

~3

Sotking standard solutions; fo- {somer speci#ic amalysis,

samples will te soiked with 13252, 3,7 8-7C30 fntermal stancar:
az a concantration of SC0 ag/=l ana 37C14-2,2,7,3-7C30 sur=agata
standard at a cancentration of 1CQ ng/ml, Both in the same
tscoctane solution, Far tatal diexin/furan analysis the

sample will be spiked with :te ‘samer specific soike plus

a2 solution which coatains 3¢ « labeled Penta 20, Penta

CJF, Hexa CJ0, Hexa CJF, Hepta CIC, Heota CJF, Qcta CDD ana

Octa COF each at ¢ concantration of 500 ag/ml and all In

the same {sooclane solution.

Qanzene; pasticide quality or equivalent,

Acstone; tachnical gride.

Toluene; cesticide quality or equivaient,

Mathylane chloride; sesticide gquality or equivaient.
Hexane; pesticide quality or equivi'ent.

Stlica gel; type 80, EM reagent, 70-220 mash, or equivalent.

Cautions

.1

Samples recai{ved for this orwnariticn gracacure arm 97 okacwn
comuosition but may be sotantially carcinggenie, mutagemic,
$OX1¢ Or in Qther wdys haliarzous.
legicnm Citze
-

T osrmarmnen s 2 e e S e Koaxnlle, Ternrisee 1T303 00, 808G 100
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SOP Xo.: EM.2
Page _2 of _3

3.2 It is mandatory that the ini%fal weighing of the samoles,
addition of isotapically labeled 2,3,7,8-TC30 and mixing
of the sample, De parformed insida the designatad dioxin
heod in the high hazard labaratory.
3.3 Psrsaonnel invalved in this sample preparatian procadure should
be thoroughly familiar with labaoratory S0Ps on the processing
N of high hazard samplas. :

4.0 Glassware
4.1 ANl glassware usad in extractiion and cleanup proc wores s
soivent rinsed before yse. The solvents used are aceton-,
toluene, methylena chloride and hexane (in this order). Allow
20 air dry in a hood.
5.0 Materials and Equiprent
5.1 Analytical Balance.
5.2 3tainless stzel spatulas.
S.] Heating mantle with temperature contral.
; 5.3 G&lass soxhlet system with glass thimdle. .
5.5 Three ball macro Saydar ¢olumn.
j §.5 530G ml evaporative flask, round Bo%iom,
5.7 Boiling beads; 5§ mm glass.

§.8 Giass wool,

5.9 Teflon $leeves.

& 5.0 Method

‘% §.1 Prepare designatad dfoxin hood 13 fnstryctad in laberaitary
X SOP fcr procsssing hign hazard samnles. Obtafn, precare
% and latel the requisite numzer of soxniet systams.

¥ 8.2 Placa ==1 inch sil{ca gmi in glass thimble. Add 10 grams
ga of the sarmle on top of silica gel.

6.3 Soike sample with 100 ul of the appropriata standard solution(s)
and add & sm3]] amount of ¢lass woal to the top of tha extraciion
thimdle.

§.4 Place exztriciion himdie in the glass soxnleZ extrac:ar,
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7.0

T A e R

SOP Nao.: EM, 2
Fage 3 of 3 -

6.5 Paur acproximataly 350 mi benzane ints 200 ml raound boticm
flask. Place flask in the neating mantle. Add 15-20 hoiling
beads.

§.5 Assamble soxhlat systam and usa a teflon slasve on the flask
Joint. Sacure %o lab supooris.

6.7 AdJjust temperature of heating mantle %o aooroximately 80°C.
8ring benzene to a rolling Boil. There should e a staacdy
dric from the condensers.

6.8 Soxhlet axtract in the ahove manner for 16 hours. .
6.9 Turn of¥ heating mantle and allow to c20l.

§.10 Remove condensars and allow the soxhlat exiractor cramter
to empty, then remuve the soxhlet exsracsor from 300 mi
round botteom flask.

6.11 Insert 3 ball macro Snyder calumm ints the tap of the 200 il
round hottom flask.

6§.12 Place 500 ml flask back into heating mantle and requca extracs
volume of aporcximstaly 3 al.

§.13 Transfer extrict inty 20 =l scintillation vial, rinsing
the 500 ml flask three timas with small amounts oFf tenzsne,
Add rinsings to 20 mi scintillation vial.

.14 Place 20 m] vials into the N-ZYA? cancansration device and
reduce valuve %0 approximataly 1 ml.

§.15 Proceed %0 appropriata cleanys procedurs(s),

Claanup of Glassware

7.1 Aftar use, glassware is foivent rinsed with taluene anc mattylene
chlaride. Wash with detargent and rinse with cogious zmounts
of tag watar and several porzions of distilled water., Placs

glassware in oven and heat to 15Q°C far 20 minutas. Aemave
from aven wnen ¢30] and stare in ¢lean anvircnment.
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Appendix Q, Exhibit 3

4 STANCARD
. .4
] 0PERATIAG SaP Mo.: __E
PROCZDURE Data Revisad: 1-15-86
Ravisicn No.: 2
vitle: Extraction Method Approval: = 7.
for Water J

Page 1 of 4

1.0 Summary of Method

2.0

3.0

1.1

A one 1iter water samole (smaller amounts may be used) is extracead
with methylene chioride using a separatory funnel techniqua. Afeer
samole 1s solvent exchanged o hsxane and concantrated, selsctad
cleanup steps are ferformad.

Reagents

2.1

2.2
2.3
2.4
2.5
2.5

Sotking standard solutions: for isomer= spacific analysis samoles
will be spiked with 13€;2-2,3,7,8-TC30 {nternal standard at a
concentration of 500 ng/ml and j'CT4-2..3.7.53-'|'CIJ!J surrogate stancard
at a concantration of 100 ng/ml both in the same 1330ctane solution.
For total dioxin/furan analysis the samole will be spiked with

the {somer scecific soike plus a solution which ccntains C-lacelad
Penta CDO, Penta COF, Hexa CDD, Hexa COF, Heota C30, Hepta COF,

Octa CJ0, and Qca CIF, at a concantration of 300 ng/mi and al}

in the same isooczane solution.

Acatone; technical grade and pasticide grade or equivalent.
Toluene; pesticide quaiity or equivalent.

Methylena chloride; pesticide quality or equivalent.
Hexane; pesticide quality or equivalent.

Sodium sulfata; ACS, granular, annydrous.

Cauticns

3.1

Samples recaived for this preoaration procsdure are of unknown
comoosition but may be potentially carcinogenic, mutagenic, taxic
or in othar ways hazardous.

egienT Tz
e IS 0wt Lrve s nxvule. Tarnonee 1713 sl %S0

-~
ve IRt

]
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3.2 [t is mandatory that the initial preparation of the samoles,
addition of {sotapically labeled 2,3,7,3-TCID and mixing oF the
samole, be performeaq jnside the dasignatad <¢ioxin heod in the
high hazard laboratary.

3.3 Personnel involved in this samole pgreparation procadurs snguld
de thorougnly familiar with lagoratery SCPs on the processing
of hign hazard samples.
Glassware
4.1 All glassware use2 in extraciien and cleanup arocadurss is solvens
rinseq Derors yse. The solvents usegq are 3acatana, taiuene, methylane
chloricde and haxane {in this orger). Aljow 23 air ¢ry in a hcoc.
Zgquipment and Materials

5.1 Separatory funnels, (2000 al) with taflon sispcocks ang zlacs

stoppers.
§.2 500 ml evaporative flask.
5.3 10 ml graduatsg csncantrazsr tube.
5.4 Three dall macro Saycer caiumn.
£.% Staam bath, with csnceantric ring cavers.
§.5 N=-ZYAP - concentraction gcevica.
3.7 Glass funnels, short stam,
5.3 Giass wool.

1
-

0

. 100 =1 graguatad cylincers.
§.10 Helicas; 1/16 incn, glass.
Sarmle Zatraction

§.1 Presare designmatac aloxin nood as insTrucsag in lakoritary ICF
for procassing nign hazare samoles.

§.2 Attach samaratary funnels, ane far eacn sample, I3 13D suogores

{n hood.
§.3 Attach 300 ml evacoraiion flasks, #1tTad with 10 mi gracyatad
concentrator cuges, T3 iab succor<s in nood 3irectly unger tne

segoaratory funnel.

£.4 Add X inca of helices =2 10 ml zonezntratar tuce,
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8.5

6.6
6.7

6.3

5.9
6.10

6.11
6.12

6.18

6.19

el B

S0P No.: £EM. 3
Fage 3 of 4

Plug the glass funnels with glass woal and sat them in the iz0
of tha 530 ml evagoration flask. Pour sodium sulfata into tne
glass funnels %o within 4 t3 1 inch frem the top. Wet sodium
sulfata with methylene chioride.

Measure 1000 ml of watar inty the graduatad ¢lyinders and pour
this intg the separatory funnel,

Add 100 ul of spiking solution containing acprooriate labeied
materials.

Rinsa graduatad cylindsr and samole bot<tle ({¥f empty) wizh 60 =l
methylene chloride and 3cd %0 separatory funnal. tract samola
by shaking the funnel for 2 minutes. Cauzion: VYent samaratcrv
funnel frasauently during this extraction,

If an emulsion forms, phasa sesaraticn should Sa attampzad using
glass stirring rod.

Allow the methylene chloride extract %o filtar thrcugh sodium
suifate-filled funnels inta the XU flask.

Repeat steps 4.3 througn 6.10 Two more Simes.

Aftar the third methylene chloride extract has fillared through
the sodium sulfata, gour in an additional 15-2C ml metayiene
chloride and let this filler through inta KO flask.

Remove secaratary funnels from lab suopgorts and discard wazer.

Remove funnels frem @ flask and inser—= <he thr2e hall mac™
Sayder cclumns ints the tcp of KO flask.

Concentrata exfrac: volume %9 approximactaly 3 =l using staam
bath. Remove KD apparitus from steam sath and allow it 2 2201
for 10 minutas.

Add 50 m1 hexane t3 XD flask and again cancantrata extracs volume
t0 approximataly 3 ml using steam bath.

Remave cancancratar *utes from KD flask. Rinsa XD flask wiza
emall amounts of hexane iand allgw =his 29 driin into cancantrisor
ture.

Placa cancentrator tubss in N-ZYAP concsntrition devica and
reduce volume t3 approximazaly 1 ml.

Procaed <0 requirsd cleanup procadure.
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SQP Yo.: 4.4

Page _ 4 of 4 -

7.0 Cleanus of Glasswars

7.1 Aftar usa glasswars is solvent rinsad with oluene and metiylene
chloride. Wash with detergent and rinse with copicus amounts
of tap watar and several paorsions of distilled water. Place
glassware in aven and heat 0 3SQ°C for 20 minutes. Remove fram
oven when czol and stare in clean anvircnment,

(%
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Appendix Q, Exhibit 4

STANDARD )
OPERATING SOP lo.: £4.9
PROCIDURE Data Revised: 1-15-36

Revision Mo.: 2

Title:

Extraction Method for
Industrial Hygiene Samples

Approval: A8 Fh?ﬂl&ACJSJfff.

(To Include Ambient Air, Page 1 of 3

XAD, Florisil, Silica Gal
and Resin Traps)

1.0

2.0

3.0

Summary .

1.1

[ndustrial hygiene samples are exiriaciad by soxhlat extraction.
Samples are spiked according %o ¢lient requast for analysts.
Aftar extricZion and cleanup, samples ars analyzad by GG/MS.

Reagents

2.1

2.2

2.3

2.4
2.3
2.8
2.7

Spiking standard solutifons; for iscemer specific analysis,
samples will be spikeq with 13€12-2,2,7,8-TCO0 internal standarg
at a concentration of 500 ng/ml and 37(74-2,2,7,8-TC30 surrcgate
standard at a concantration of 100 ng/ml, both in the same
{sooctane solytion. For 23tal dioxin/furan anaiysis the

sampie will be spiked with the isomer specific soika plus

a solution which contains 13¢ - labaled Penta COD, Penta

COF, Hexa CDD, Hexa COF, Henta CDD, Hensta CJF, Qcta CJ0 and

Qc=a COF each at a concantration of S00 ng/ml ang ail in

the same iscoctane sglution.

Silica gal, type 50, EM reagent, 70-220 mesh, or eguivalent.
Acatone; tachnical grade.

Toluene; pesticide quality or eguivalent,

Methylene zhlaoride; pesticide quality gr equivalent,

Haxane; pasticide quality or aquivalant,

Benzene; pesticide quaiity or squivalent.

Cautions

3.1

Samples recaived for this presaration yrocadure are of unknown
cemsosition but may te getentially carcincgenic, mutaganic,
toxic or in gthar ways hazardous.

Kegionz Ciace
T Coroormnen « 312 Dicecisrs Crve s f3dxville. Tennessae 27500 2 415¢5C-221 1
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SGP No.: E4.3
Page 2 _of 2 y

3.2 [t is mandatary that the initial weighing of the samoies,
addition of isotopically lateled 2,2,7,8-TC20, and aixing
of the sample be performeq inside the designatad dioxin hoad
in the high hazarg laboratary.

3.3 Perscnnel {nvolved in this samole prenaraticn procadure saculg
be thorougnly familiar with laboratary SOPs on the precassing
of hign hazard samples.

4.0 Glasswarz

4.1 A1l glassware usad fn extracticn and cleanuo procedures is
solvent rinsad Sefora use. The solvents used are acatone,
toluene, methylene chaloride and nexane (in this aorcer).

Allow 25 air dry in a hood.
5.0 Materials and Eguigment

S.1 Glass soxhlet systam with glass thimdles.

5.2 Heating mantles with tamperaturs csniral.

5.3 Thrae hall macro Sayder calumn

3.4 500-ml evaporative Flask, round Sotzzm.

5.5 Glass wool.

§ Boiling beads; 6§ mm glass
2,7 23 =1 seintillation vial.

8 NecYAP; cancantration devica.
.3 Teflon sleaves.
§.3 Method

6.1 Presare dioxin hood as instructad in Jaboratsry SOP for procassing
nigh hazard samole. This includges obtaining, areparing ancg

lageling tne requisita numcer oF soxniet systams.

§.2 Placa w=1 inch silica gel in a glass axtricticn thimole (one
per samle).

6.3 Caresfully transfsr each puf or ¥ront saciion of resia into
an extrac<eion thimole. The 3ackup sec<icn af the resin traps
are %0 be hald until aftar analysis. [¥ there i5 nog dioxin
faund in the front sacstion, the backup secticn can he discarceq
However, if dioxin is found, the dacxup sacsion must be analy:z
%0 chack for dreakinlrsugh.

”
-

712




- A

]

§.4

6.5

6.6

8.7

6.8

6.9

6.10

6.11

6.12

€.13

6.14

§.15

6.15

7.3 Cleanup of Glasswars

7.1
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SOP Mo.:__ EM.9
Pige 3 aof 2 .

Soike sample with 100 ul of the aporogriata standard selution(s).
Add a small amount of glass wogl %0 the top of the extraciion
thimble.

Pour approximataly 350 ml benzene inta $C0 =l round botiom
flask. Placa flask in the heating mantle. Add 13-20 boiling
beads.

Placa extraction thimble in the glass soxnlet exsracsor.

Assamble soxhlat systam and use 3 taflon slaave an the flask
Joint. Secyre to lao supports.

Adjust tamperature of heating mantle to approximataly 80°C.
Bring benzene to a rolling boil. There should be a staady
drip from the condansar.

Soxhlet extracs in the abuve manner far 1§ houri.
Turn off heating mantle and allow 23 ¢20l.

Remove condensers and allow the soxhlet extractor champer
to empty, then remove the soxnlet extractar from 530 ml
round hotzm flask.

Insare three ball macro Snyder ¢olumn inta the tsp of 3500 mi
round botlom flask.

Prawet the Snyder czlumm with methylene zhlaricde. Place
540 ml flask back {nts heating mantle and recuce esxIracs
valume %0 approximataly 3 ml.

Transfer axtract ints 20 =i scintillaticn vial, rinsing
the G0 mi flask thres times with small amounts af benzene.
Add rinsing to 29 m1 scintiilatiaon vial. .

Placa 20 ml vials into tha N-2YAP cancentraction cevica and
reduce volume to approximataly 1 ml.

Procesa o approgriata cleanug proczdura(s).

Aftar yse, glassware is sclveat rinsad with toluene and m-thylane
chloride. VWash with datargent and rinse with copious amounts

of tap watar and several porticns of distiliad watesr. Placa
glassware {n aven and heat to 350°C for 30 minutes. Ramove

from oven when c3al and store in clsan environmant.
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INTIRNATIONAL
¥ N TECEmCLéGY
: CCRPCRATIC S0P MNo.: [2.4
STANDARD CPERATING PROCSDURE Date Reyised: 11-12-36
. Revisicn KNo.: Q
Title: 2,3,7,3-TCDO Analysis Approval: =] e yti=s ‘
Procedures by Multiple lon . J
Detection (MID) High Resoluticn Page 1 of 7
Gas Chromataoqraphy/High
Resglution Mass Specircmatry
{HREC/MRMS )

1.0 Introduction

1.1° This is a qualitative and quantitative (high resolution) GC/(hish
resglution) MS analysis specific for the 2,3,7.8 isomer of tetrachlersdi-
benzo-o-dioxin using se!ecbed fon monitoring. A sample is spikees
with 1satoo1cal1y labeled 13€y3-2,3,7,8-7C30 as intermal standars
and with 3/¢€14-2,3,7,8-7C30 as surrccata. (Quantitaticn {s hasaq
on the response of native 7CCD relative 5 the intarmal standard.
Performance is based on suyrrogate standarg resuyl<s. Percent
recovery of the [S/SURR mixtura fs based cn the GI/MS intermal
standard.

2.0 Safety

2.1 Samoles are sant to I7 Corporation {rom sustec2ec or kncwn hazarce .-
aste sites. Samples ars to be handleqd from reczipt 9 storage
by qualirfied perscanel only. Analysts must have a warking knowiezza
of safety protscoals and be adent at safaety procaduyres. GC/MS
instruments must be equipced with vagor contamination $ripgs on
the capillary spiit and sween vents and on the rough pumm er<luent
Tines priar to use (see Safety SOP).

3.C Set-dp and Installatien

3.1 I[nstall a 60 meter, Q.25 mm [0, fusad siiica $P2231, 0.20 micron
film thickness capillary calumn. Set the heaag pressura to agproxiTateiy
<0 w0 25 psi and the split and swean flows to 20 al/min and 3 aml/mn

respactively.

3.2 (Creata a reascnable 10,000 resclution tune, for m/2 331 for PFY,
Adjust the zero aczording 0 the instrument manufactuyrers suggestad
satzings. Set the nreamo sansitivity to 10-9 amps/valts. Calibraca .
the insirument befors every sample.

3.3 Establish the following MID descriptars:

-

Regienc! Tinee
212 Cirecizrs Cove < Knoxnlle. {énnewses 27722 .81 807C- 2210
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3.4 Set the GC conditions as faollows:

[njection Por: Temp 250°C
Separator Temp 260°C
[nittal Temp 70°¢C
Initial Time 4 min
Ramp Rata 1 20°G/min
Temy 2 200°C
Nold Time 2 0 min
Ramp Rate 2 4°C/min
Temp 3 250°¢

. Hold Time 3 5 min®
Solit/Sween 85 sec

"Hald for at Jeast 2 min Daycnd the retention 2ime of the lase
isomer of TC20 in the performance mixture,

4.0 Analysis

4.] General Description

4.1.1 A five point calibration consisting of a % pg/ul, 3 10
pq/ul, a %0 pg/ul, & 1C0 zg/ul, ana a 500 2q/ui stanaarg
must bea run in Sriplicite and a linear resgonsa curve
generatad befors samoles are analyzed. The 10 cg/ul s=andard
1s analyzed at the eqginning of exch eight hour sA1fe
to verify system ser'ormance and conformity 9 the mltipaing
calibration, Samules are recafved in 20 ul volumes ind
require no further precarition by the GI/MS laceoratsry,

4.1,2 CGCMPOSITICN OF CONCENTRATION CALIBRATICON ICLUTICNS

Solutinn No. Concane=1tion o 2.3.7.3.7C20/7C3
Isotonicallv Laralad

- - Lnlapelac
13¢5 3¢ 13c.tczr 2,1,7.3-7220

1 10 pg/ul 10 pg/ul 10 pq/ul ¢ sqrutl

2 10 zg/ul 10 2q/ul 10 gqrul 19 2g./ul

3 10 pq/ul 18 pg/ul 10 2g/ul 30 sq/ul

4 10 po/ul 10 sa/ul 20 zq/ul 120 pg.u!

5 10 pq/ul 10 zq/ul 10 2q/ul 820 2g/ul

4,2 Procedures for 35/MS Analysis [ntzial Calibratien

4.2.1 The 5C conditions for all szandards, samolet, and the
caolurm performance M xiyre ire as $ated ia Secsicn 3.4,

4.2.2 Ture and calibrata *Re éinstrument 13 in ctap 1.2,

$.2.1 Aczuire the saven iscmer £P1 *pet mx. [f 19 {sommes
are comluting «1th 2,3,7.3-7020, oraceed with 4.0.4,
¢o=alytion does occur, the candirticng must te mmdaifica

or the coiuom must be Changed,
116
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4.2.3.1 ODetarmine and document accentable system performance g
with the following critaria: 7

A. Five data points for each GC peak are acquired.

8. 6C column performance -- The vallay between
2,3,7,8-TCJ0 and the peaks representing
all other TCIJ iscmers must be resolved
with a valley <252, Valley 2 = x/y X 1CO
when y {s peak heicht of 2,3,7,8-7C20 ana
x 13 baseline to valley heignt.

C. Ratio of inteyrated fon zurrent for m/z 120
to m/2 322 for 2,3,7,8-TCC0 must be > 0.67 el
and < 0.87. i

: D. Ratio of integra’ed fon curreat for m/z 222
' to m/z 334 for 13¢2-2,3,7,3-TC30 must de
2 0.67 and € 0.87.

€. Res gnse faczor for 37¢14-2,3,7,3-TC30 relative
ta ’12-2 3,7,8-TC20 muse e within + 10%
of the mean value asctablished by triziicate
analyses of the concantration calibration
solutions (secszion 4.1.2).

4.2.3.2 Remedial action muss be taken if all of the criteria
ire not met.

4.2.4 Using the same GC conditions that produced aczeotadle
results with the performance salution, analyze 2 ul of
sach of the five concentraticn calibration solutions in
ssction 4.1.2.

4.2.4,1 Repeat saction 4.2.4 *wo times %0 produce :ripiicate
data sets for each solution,

4,2.5 Calculate the responss facior for 37C14-§.J 7,8-7C20 and
for unlabeied 2,3,7,3-TC20 ralazive 2o ‘-fr“~2.a.1.3-|C”O

RF'Ax.Qis‘
Atg * Qx

where Ay = {Intagrated fon abuncance (carrsctad far native
contribution) of a/z 323 for 37€14-2,3,7,3-7C30
ar the sum of {nteqrated fon ibundances of
@m/z 320 and m/z 322 for unlaceled 2,3,7,3-TC30,

o

Ajg ® the sum of fntegriced atundances of m/z 3i2
and /2 138 for 13¢5-2,3,7,3-7C20,

Q4s = quantity of 13¢;5.2,2,7,3-7C20.

Qg * aquantity =f unlateled 2,2,7,3-7CC0 or 7C1¢ 2,2,7.8-
TCCO- injecaq.
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AF is a unitless numzer; units used {0 express
quantities must be equivaient.

3.2.6 For both 37C14-2,3,7,8-7C20 and unlabeled 2,3,7,8-TC20,
calculata the mean RF and its relative stancard deviation
(RSD) from triplicata analyses of each of the five concentraticn
calisration solutions. Yariation of the RF calculated
for each compound at each concentration level must not
excead 10% RSD. 1If the five mean RFs for each comoaund
do not differ by more than + 10%, the RF can be considerez
to be inderendant of analyte quantity for the calibration
concentration range, ana the nean of the five mean RFs
shall be ysed for concantration calculations.

4.2.7 Fi11 out all necassary pacerwork for the stancare calibration
QA/QC (see Data and Records Management section for pagerwork).

- 4,2.8 Plot the resgonse factor vs concantriation for the five
point calibration curve for QA/QC reporiing.

4.3 Calidration before the start of each efght hour shifl.

4.3.1 Inject 2 ul of the concenzraticn calibration solution
No. 3 (10 pg/ul) to determne and cocument acczeptanla
perfarmanca for:

4.3.2.1 MS sensitivity - signai-to-noise (S/N) ratio
of > 2.3 for m/z 257 and > 10 for m/2 322 for
unlaceled 2,3,7,3-7C20. The ratic of intagrataa
{on current for o/ 257 %3 m/2 322 shouid be
> 0.20 and < 0.5, The ratio of integrataq fon
current for a/z 320 %0 m/z 222 must be 0Q0.57
and <0.3%7.

.-

4.3.2.2 Measured resgonse facicr for uniacaled 2,2,7,8-7CC0
relative to 4-Ci2-2,3,7,3-7030 {5 witnin £ 105
of the mean values astapiisred (Secticn 4.2)
by triplicate analyses of the csncantration calidriticn
solutians,

4.2.2.3 1f both these crigtariy are met, f111 out the
Notiem porticn of <he daily shifl stancar: form.
If whe RF ratios are wizhin 10% of the calibraticn
averige, samples may then ze analyzed. DO MCT
UPDATE the shif: standard ®o the resonse [1st.
Use R;5;T only. [f 2he 10% critaria are not
met, reanalyze the shif: standard., If still
out of bounds, a new wultfgoint myst de run. Multizo'n
may continue %0 te uced for as long as thte shift
standards csnfarm 20 this cr-itaria.  Xerox &
capy of the daily shif¥t standarg form far {nclusicn
with the shift standard packages and an exira
¢ap0y %0 be placed in the ingirument logcook 50
that subsequent SNIFS sangarl entries may te

made on the same farm,
718




4.4 For all injections, a hot needle injection technique is used.
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4,3.2.4 Acquire sumole analyses. Samples may be analyzed
following & succassful shif: standard analysis.
Parformance standards must be rerun within everv
eight hours. The injection procadure must be
carerully achered to avoid cross contamination.
[f the background of a sample analysis remains
high towards the end of an acquisition, tha
column should bde baked out for an extra period
of time %o avoid possible chromatcqraphic carryover
inta the next samole injection. Sepnta shauld
be changed afler approximately 40 injections.
Capillary injection pore liners should be cleaned
or exchanged with every other sestum change.
Good sense and experience prevail.

4.4.1 Injection Technique (Hot Needla) - The syringe must be
thoroughly cleaned betwesn injections to avoid crass-contamination.
Remove the plunger between injections ang wipe it thorougnly
with a Kimwipe. Rinse the syringe with ten ta fiflasen
full syringe volumes of hexane solvent wash. Replace
the solvent wash with pasticide quality hexane daily,
Work the plunger up and down in the syringe barrel to
reduca excess hexane wash. There should be aporoximately
0.5 ul of salvent Jeft in the syringe barrel fgllcwing
this final rinse.

4.4.2 Oraw back the plunger so that there are about 2 ul of
air in the barrel. Oraw 2.0 ul of sammle into the needle.
Usually to qet a total of 2 ul of samole, it {s necessary
to pull the plunger back approximataly 1.2 ul. The sampie
should be drawn yp into the barrel and the amount confirmeg
to be 2 yl. [f it is not, the sample should be expsiled
and procass reseatad.

4,.4,3 After getting 2.0 ul of sample into tne darrel, insars
the nesdle fnto the injector port and wait § seconas.
Rapidly make the injection,

4.4.4 After making the injection, ramove the needle as quickly
as possible. As sacn as the injeczion {s mace, stars
the GC. -

Identification ¢ritaria for native 2,3,7,8-7C20.

4,5.1 Retention ¢ime (at maximum peak height) of %he sample
component must be within I sezonds af the retention time
of the 12€17-2,3,7,8-TC0. Retention times are required
for all chromatograms, but scan numoers are ootiognal. These
parametars shoule De printed next I3 the appropriate reak.
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4.5.2 The intagrated ion currents detected for m/z 257, 320,
and 322 myst maximize simultaneously. [f there 3re peaks
that will affect the maximization of quantitation of peaks
of interest, atiamots should be made %0 narrow the scan
window to eliminate the interfering peaxs. This should
be recorted on a separata chromatogran.

4.5. 3 Relative abundance of m/z 257 ta m/z 222 should be > 20%
and < 483,

4.5. 4 Abundanca ¢ integrataed ion counts detactad for @/z 320
must be > T3 and £ 87% of integratad ion counts cetectes

for m/z 2.

5.0 Deliverables

5.1. Each sample “package” must include the follcwing:

a) RIc
b) Complete quantitation report, (Input area and scan no. manuaily
if missed)

¢) EIC? of m/e 3322; m/e 234; m/e 328
d) EIC? of 320, 322; and 257
e) Quan (220; 322; 257; § scans) The center of the 5 scan wincow

is the retention {ime of 4Cy2-2,3,7,3-7C20

f) EICP? of m/e 316, m/e 18
g) A standard package including all of (a) through (g) pius
an attached cspy of the TCO0 calibration summary

§.1.1 See Data and Re<ards Management section for fatin resors
deliveranles.
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INTZRNATIONAL
TZCENCLOGT ,
} CORPCRATION S0P Mo.: IP.S
STANDARD QPERATING PROCZDURE Bate Revised: 11-12-36
Ravision Mo.: 0
Title: Total PC0 and PCOF pproval: R LRA by

Congener (Cls~Clg) Analysis 7,
Procedures by Muitiple [on Detaction Page 1 of _ 12
(MID) High Resolution Gas
Chromatography/High Rasolution Mass
Spoectrometry (HRGC/HRMS)

1.0 Introduction

1.1 Based on the request for high resolution mass spectrometry of
- different conganers of dioxin and furan from tatra ifirough actachioro,
.3 modification of the procedures for the RCRY method 8280 must
de employed to include amalysis for the following:

- Total tatrachlorvdibenzofuran (TCOF)

Total pentachlorodibenzafuran (PeClF)

Total hexachlorodibenzofuran (H.COF)

Tatal hestachlorodibenzafuran (H.CCF)

Total cctachlorodibenzofuran (QCOF)

Tatal tetrachlorodibenzodioxin (TC2D)

Total pentachlarodibenzodioxin (PeCID)

Total hexachlorodibenzodioxin (HyC30)

Total heptachlorodibenzodiaxin {H,CZO)

- TJotal octachlorodibenzodiaxin (GCUD)

The aralytical approach employeq by ITAS for the determination
of %otal dioxin and dibenzotfuran is cunsidered semi-quantitative
due %o the lack of availabiiity of all dioxin and dibenzo uran
iscmers. The standard analyzeq each shift will consist of:

R

Qioxins Dihemzofyrans
l-r 2,3,7,8-TC30 - 13¢.2,3,7,8-TCCF
37¢1-2,3,7.8-7C30 13¢.1.2.3.7,3-7eC2F
13¢.1,2,3,7,8-PC30 12¢-1,2.3.4.7 ,8-AxCOF
13¢.1,2,3,4,7,8-4xC20 12¢-1,2,3,4,5,7,3-H0COF
l«c 1,2,2,4,5,7,8-4pC30 2,2,7,8-TCCF
13¢-.qco0 1.2,2,7,3-7eC3F
2,1,7,3-7C20 1,2,3,3,7,8~A4C3
1’1'3 7,8'92(:30 102 |3.4’5'7 13"‘:5:?
1,2,3,4,7,8-H,L00 QCOF
L 1,2.3,4,6,7 a-a,c.o
5 qcao v~

-
i
P
-1
v
¥
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12 Dirvesm Drve « Coxnlle Tennessen 37523 441549032110
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1.2 In order ta effectively scan for all of the required masses and
maintain adequate sansitivity, four grouos within each run musz
be monitorad. Group #1 will consist _of all the tetra dioxin
and furan isomers, inciuding their 13C-labeled cangeners, as
well as penta diexin and furan isomers, and their -u-labeled
congenars. Group #2 consists of penta native and 12¢-1apeleq
furan and dioxin. In addition to the penta isgmers, the hexa .
iscmers are monitored for both dioxin and furan (native and 13C-Tabeled).
Group #3, in the same manner, monitors the hexa and hegta compounds
as does Group #4, monitaring for hepta and octa isemers. Groucs
monitor for those isomers wnicn overlap; for sxample, scme tatra
iscmers ejuta after the earlier’penta {somers.

1.3 Performanca of the system is based on surrogate standard resul®s
for every sacple.

2.0 Safety .

2.1 Samoles are sent to [T Corgoratien from suspect2d or kncwn hazarzcus
waste sites. Samples are to te handled from receipl o stcrage
by qualified personnel only. Anaiysts must have a working xncwiecge
of sarfety protacols ang be acest at safaty procscures. GC/MS
instruments must Se equipped with vapor csniamination {rags cn
the capillary split and sweeo vents and on the rough pump efiluent
lines prior to use.

N 3.0 Set-Un and Installaticn
3.1 Install a fused silica 08-5 calurm (F41m thicknecs, J.25 um;
column dimensions, 20 meter x 0.253 mm). Set <he read pressure
to agproximately 20 psi ang the solit and swees flows t3 20 mi/=in

and 3.02 al/min resgeciively.

3.2 Craate a reasonable tuna with PFX for demonstrati~ '1,000 resciving
power or hetisr for mass 33l. Adjust the Iero ac-ara1ng %0 tne
instrument manutaciurers sugcesteq settings. The <ensftfv1:y'
of the preamp is sat at 10-5 amos/voits. Calidbration of tne

'ins.rument is performeq heform each run. Hard cgogies of calibriaticns
will be included as caliveranles.

3.3 Establish groun descriptors using the following naramererc:

Tatal Scan Time: 1.02 seczads per Grouo
Cali Mass Range: Cerends on Group range.
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SGP No.:
Page 7
3.4 Set the GC conditions as follows:
Injector Port Temp 300°C
Separator Temp - 300°C
Initial Temperature 1 (deg.C) 70
Time 1 (mins) 1.00
Rate 1 (deg. C/min) 15.0
Temperature 2 (deg.%l; 200
Time 2 {mins) 0.00
Rate 2 {deg.C/min) 3.0
Temperature 3 (deq.C) 290
Time 3 (mins) 8.00
Capiliary split/sweep 8g sec.
Solvent Delay 3.5 min.

4.0 Analysis

4.1 Genera’ Description

4.1.1 A five point calibration consisting of a 1 pg/ul, 5 pgsul,
10 pg/ul, S0 pg/ul, ana 100 pg/ul standard must be run
in tripiicate and a linear response curve generiated
before samples are analyzed. The 10 pg/ul standard
is analyzed at the beginning of each eignt hour snif:
to verify systam pervormancs and conformity to the multipgint
calibration. Samples are recsived in S0 ul volumes
ang require no fur<fier preparation by the GC/MS lakbcratory.

4.1.2 The concaentrations of all comoonents aof the tatal stanadard
are as follows:
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4,2 Procadures for GC/MS Amalysis Initial Calibration

4.2.1 The GC conditions for all standards, samples and the columm
performance mixture are as stated in Secticn 3.4,

4.2.2 Tune and calibrata the instrument as in stay 3.2.

4.2.3

4.2.4

4.2.3

SOP No.: IP.S
Page 9 of 12

Analyze 2 ul of each of the five concentratiecn calibration
solutians in section 4.1.2 for dioxins and furans.

4.2.3.1 Repeat section 4.2.3 two times 0 producs triplicate
data sets for each solutian,

Calculate response fac:ars for each ccreound fn the standard
relative to its resgective < congener,

Calculate all of the labeled materials versus 13C-TC20.

RF = ¢ * Qs
Ajs ¢ Qx
Where Ay = intagrated foa abuncance (csr-gc:ed for native
contribution) of m/e 328 for 3/C14-2,3,7,8-7C20
cr the sum of {ntagrated fon adundances af
cnaracteristic fons for the unlateled congenars,

Ajg = the sum of integratad fon abundances of characlerisiic
ions faor the lateled congeners,

Ois = gquantity of labeled congeners,

Ox « quantity of the unlatelea dfcxin or furan
congenar or 37¢14-2,3,7,3-7C30 1njecced.

RF {s a ynitless numoer; units usad o exgress quantities
myst be equivalent.

For both 37C14-2.3.7,8-TCS0 and unladbeled dioxin or furin
congeners, calcylate the mean AF and {t3 relative stanqarg
deviatigm (RSD) from triplicate analyses of aacn of ine
five concanirazicn caltbration solutions. Yartation of
the RF caiculatad for each comoound at each <ancentriticn
leval must mmet the following critar-a:
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SGP No.:_ [P.§ .
Page __ 10 of 2

37¢14-2,3,7,8-7C30

T 0 sxceed 0% RSO
TCI0 and TCIF no *

PeC20 through 0CJ0

not to exceed 0% ASD
PeCOF through CCOF exceed 30

[f the three mean RFs for each comoound do mot differ
by more than the amount specified acove, the AF can
be considered %9 be Indecendeant of inalyts quanticy
for the calibration concentraticn range, ing the mean
of the three mean RFs snall he used for concantration
calculazions,

4.2.6 Fi11 out all necessary pacerwark far the standard for the
standarg calibration Q%/QC (see Dacza and Records Managemenst
saciion for paperwark).

4.2.7 Plot the response facior vs. concantration for She five po'nt
calibration curve for QA/GC resorting.

4.3 Calibracion hefore the stars of each eignt hour shife

4,2.1 lIniect 2 ul of the concentration calibration solution #2 !10 pg/al)
%0 detarmine and document acceptable serformance.

4.3.1.1 MS sensitivity - stignal-to-noise {S/N) ratic of >
10 for all characzaristic fors:

4,3.1.2 Measurad =sszcnse factar for unlabeled dioxin arg
fyran congeners relative %o the acoropriately lace’es
1ic.compound {8 within prescsibag limiss of he mein
values estadlisted (feczicon 4.2} 5y triglicata ana.yses
of t4e cancentration calibrazion solutions.

4,3.1.3 If both thesa critaria are met, sarples may than
be qnalyzed. (0 NOT UFNATI che shift stancar? 3
the resgonse 1Tsz. If toe 2ritarta are not nes,
reanalyze tne sn1fS standard.  !f 10 out of louncs.
4 new multizoint must e run, Myiticoints My corlitnus
to te ysed for as 1cng as tha iaFT slancards conrtorm
3 this ¢riteria,



4.4

'SQP Mo.:_ IP.5

Page 11 of 12

4.3.1.4 Acauire sample analyses. Samples may De analyzed
fallowing a successful shift standard analysis. Stancards
m.st be rerun within every esicht hours. The injeccion
pracequrs sust Se careryiiy achereg ia ordar to avoia
¢ross contamination. [¥f the Background of 3 samle
analysis remaing high towards the end of an acguisition,
the column snould de daked out for an extra pertod
of time 20 avaid possibla chromatograpnic carryover
into the next sample injection.

4.3.1.5 Septa should Se changed aflar aoproximalely & infeczions.
Capillary tnjection port liners snould e cleaned
or exchanged with every other septum change., Goed
sense and exgerience prevail,

4.3.2 At eight hours from the injecticn af the standars (4.3.1),
the tune 1s over.

for all injections, a hot needle Injection technigue {8 used.

4.3.1 Iniection Technique (Hot Needle) - The syringe must de tRorsughly
cleaned detween injections to avoid <¢rass contamination.
Remove the plunger hetwesn injections ind wipe 1% thorougniy
with a Kirwipe. Rinse the syringe with tan to fiflaen full
syringe volumes of hexane solvent wash. Reslace the solvent
wash with pesticide quality hexane daily. wWork the plunger
up and dewn fn te syrirge bdarre! to redquce excess hexane
wash. There should be acoroximataly 0.5 4l of solvent ls¥:
in the syringe barrel folicwing this final rinse.

4,4.2 Oraw back the plunger so that there are atcut 2 ul of air
in the barrel. QOraw 2.3 ul of sample inty the needle. Usually
to get a t3tal of 2 4l of sammle, it i necsssary 2o Sull
the plunger bacx acproximataly 1.2 ul. The samoie snould
be driwn yp inTa the darvel and the amount canfirmed o te
2 ul. [f 12 {s not, thn sample should Le expelled and process
regeatad.

4.4.3 Afsar drawing 2.0 4] of sarmie inta the Sar™el gress stars
on GC (shuts af¥ surse for 90 seconas ang Seqins GC,/MS arsgram).
[nsare the needle intd ine inifection sors, wai1t 10 seconags,
and rapidly make the injecsion.

4.4.4 After making the injection, remove the needle as guickly as
possible (2 seccnds).
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Page _ 12 of 12

4.5 Identification Criteria

4.5.1 Intagrated fon currents deteczed for all three characterisiic
fons for each class of compauncs must maximize simultaneously.

4.5.2 The integrated fen current for all {ons of {ntarest must be
at least 2.5 times signal to noisa of background.

4.5.3 The intagrated ion ratios of the three charactlaristic ions
of each analyte grouo must De within » 205 of the thegrecical

ratio of the compound.

5.0 SEI DATA AND RECCROS MANAGEMENT SzCTION FOR EXAMPLES QF ALL PAPERWCRX
NECISSARY FOR CCMPLETE REPCRTING OF GC/MS DATA
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APPENDIX R

U.S. EPA CLP REQUIRED DETECTION LIMITS

The document contained in this appendix was published according tc their oun
internal style, which deviates from the Air Force Engineering Services
Center format. They have, therefore, been published without editing.
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USEPA CLP REQUIRED OETECTION LInITS

CONSTITUENT

ARSENIC
BAR I UM
CADM [ UM
CHROM I UM
LEAD
MERCURY
NICKEL
SELENTUM
SILVER

BASE NEUTRAL/ACIDS
BENZIDINE
BIS(2-CHLOROETHOXY IMETHANE
NS(Z-CHLOﬂOlSOPROPYL)ETHER
3,3 -DICHLOROBENZIDINE
2,4-DICHLORCPHENGL
2,5-DICHLOROPHENOL
2,8-DICHLOROPHENGL
3,4-DICHLOROPHENGL
4,6-01N1TRO-0-CRESOL
2,4-DIMITROPHENOL
2,4-0INTROTOLUENE
2-METHYLPMENOL
3-METHYLPHENOL
4-METHYLPHENOL
&-N1TROPHENOL
N-NITROSCOIMETHYLAMINE
PHENOL
1,2,3,5- TETRACHLOROBENZ INE
1,2,4,5- TETRACHLORCBENZINE
2,3,4,5- TETRACHLOROPHENOL
2,3,4,8- TETRACHLCROPHENOL
2,3,4- TRICHLOROPHENOL
2,4,5- TRICHLOROPHENOL
2,4,6-TRICHLOROPHENOL

DIOXINS/FURANS
2378 1C00
2378 1cor
Tcoo
PeCDD
KxCDO
HpCDO
ocoo
TCOF
PeCDF
HxCDF
HpChF
OCDf

DETECTION

0.078
0.120
0.058
0.059
0.040
0.016
0.048
0.120
0.140
0.02%
0.026
0.007

(1) Actual Max. Lab Detection Limics

pot
pot
ppt
pot
pot
pot
pot
pot
pot
e =14
pot
pot

735

CONSTITUENT

POLYNUCLEAR AROMATIC HYDROCARBO
BENZO(a )ANTHRACENE
BENZO(a)PYRENE
BENZO(b)FLUGRANTHENE
CHRYSENE
DIBENZO(a,h)ANTHRACENE
FLUORANTHEXE
INDENO(1,2,3- cd)PYRENE

PESTICIDE/PCB/HERBICIDE
TOXAPHENE
PC3 1016
PCB 1221
PCB 1232
PC8 1242
PCB 1248
PCB 1254
PCB 1260
2,40
2,4,5-1

ORGANIC SAMPLING TRAIN
METHYLENE CNLORIDE
ACETONE

CARBON OISULFIDE
CHLOROFORM

2-BUTANCNE

1,11 -« TRICHLORDE THAN
CARBOM TETRACHLORIDE
BROMQD [ CHLCROME THANE
O1BROMOD [ CHLCROME THANE
BENZENE

TETRACHLCRCE THANE
TOLUENE

ETHYLBENZENE

STYRENE

TOTAL XYLENE

VOLATILE

CKLORIDES

SULFIDES

800

cco

(2) In Extract

DETECTION

NS

0.5
0.5
0.5
0.5
1.0
1.0

IR EE R R R

0.1

B333BBESRE80533

— -
MWMMMMMM\AMOU‘QO

83§ 3
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APPENDIX S

NARRATIVE AND SIGNIFICANT DATA SHEETS FROM
ITAS DIOXIN/FURAN ANALYTICAL REPORT

The documents contained in this appendix were publ
own internal style, which deviates from the Air fo
Center format. They have, therefore,

ished according to their
rce Engineering Services
been published without editing.
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Summary of Method

One (1) XAD blank, eight (8) water samples, eleven (11) soil samples,

and five {5) MM5 composites were received 12/10/86 for the analysis of

both isomer specific 2,3,7,38-TCDD/TCOF and total dioxin and total dibenzofuran
congeners from-C14-Clg. The samples and a blank were spiked with an internal
standard/surrogate mixture containing either 50 ng 13¢-2,3,7,8-TCDD, 10 ng
37¢1-2,3,7,8-TC0D, 50 ng 13c-PeCDD, 13¢-PeCDF, 13C-HpCDD and 13c-0c0D

(LRMS) or 0.50 ng 13c-2,3,7,8-TCDD, 37¢1-2,3,7,8-TCOD, 13c-TCDF, 13c-pecoD,
13¢c-pecDF, 13¢-HxcDD, 13C-HxCOF, 13C-HpCOD, 13C-HpCDF and 13C-0CDD (HRMS).
The samples were extracted and cleaned up using the EPA reference method
described in "RCRA Method SW 8280," revised September 19856. Extracts

were analyzed by either HRGC/LRMS or HRGC/HRMS operating in the selected

ion monitoring mode for enhanced sensitivity. Table 1 (Appendix A) is

a cross reference 1ist of all samples in this project.

Sample Preparation

Soil, Soxhlet - An aliquot of each soil and a sodium sulfate blank (10g for
LRMS or 25g for HRMS) were weighed into separate soxhlet thimbles. The
samples and blanks were spiked with the internal standard/surrogate mixture

and allowed to stand overnight for equilibration followed by a soxhlet extraction
with benzene for sixteen hours. The resulting extracts were filtered into
a KD flask and the volume reduced to approximately 10 ml.

Water - Approximately 1000 ml of each sample and 1000 ml distilled water {the
blank) were transferred into individual separatory funnels. The samples were
spiked with the internal standard/surrogate mixture, and then triple-extracted
with CHzCl2. The resulting extracts were filtered into a KD flask and the
volume reduced to approximately 10 ml.

MM5 - Train Samples -

a) XAD-Tubes + Particulate Filters

Each sample (the XAD tubes and the corresponding particulate filters) and a
blank (10 g silica gel) were transferred into separate glass soxhlet thimbles.
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The samples and blank were spiked with the internal standard/surrogate mixture
and allowed to stand overnight for equilibration, followed by a 16 hour soxhlet
extraction with benzene. The resulting extracts were combined with the other
components of the train (b) prior to cleanup.

b) MM5-Condensate + Water Impingers + Probe Rinse

The entire combined volume from each sample and 1000 ml distilled water (the
blank) were transferred into individual separatory funnels, and triple-
extracted with CHpClp. The resulting extracts along with the corresponding
acetone and hexane probe rinse samples were filtered into a KD flask and the
volume reduced to approximately 10 ml. These extracts were combined with the
corresponding XAD extracts from above. Table 1, Appendix A lists the samples
combined for each MM5 train sample.

Sample Cleanup
To aid in the removal of chemical interferences, the samples and blank were

cleaned up using dual column chromatography consisting of an acid-modified
silica gel column followed by a neutral alumina column. Detailed descriptions
of these cleanup techniques can be found in the EPA reference stated in the
summary section. Final extracts were concentrated to near dryness and raised
to 50 ul with either isooctane for HRMS or 11 ng 13¢-2,3,7,8-TCDF for LRMS.

GC/MS Analysis (LRMS)
Iscmer Specific TCDD/TCDF - The sample extracts were analyzed using HRGC/LRMS
scanning in the selected ion monitoring mode for enhanced sensitivity. The

column used for this isomer specific analysis was a 60 m SP 2331 fused silica
column. Before acquisition of the samples, a seven isomer performance mixture
containing the six most closely eluting TCDD isomers was run. [n addition,

a five-point calibration plot was run in triplicate.. The mean response factors
obtained from the fifteen point calibrations were used for all subsequent
calculations (Table 2, Appendix B). The shift standard, analyzed on the same
day as the samples, produced a response factor within 10% of the fifteen point
calibration (Table 3, Appendix C).

[somer specific 2,3,7,8-TCDF cannot be demonstrated because there is no similar

741




v

Ve A PR e R SRR v S 4 Eviint SN WA RS A A T e R i R A B Gy 5503 £ PR i e BT n 8 R

EG&G 1 G003

Page 3

column performance mixture for the furans; however, Rappe has shown that the
SP 2331 column is an isomer specific column for 2,3;7,8-TCDF. The reported
value for 2,3,7,8-TCDF is considered the highest amount of 2,3,7,8-TCDF
present. Wnile this column may not provide complete separation of
2,3,7,8-TCOF from the other 37 TCDF isomers, the level of confidence is far
greater than with the 0B-5 column and is considered to be state of the art.

Total Dioxin and Furan - The samples and blank were analyzed for total dioxin
and furan congeners from Cl4-Clg. The analytical approach employed by ITAS
for the determination of total dioxins and furans is considered semi-
quantitative due to the lack of availability of all dioxin and furan isomer
standards. The standard analyzed each shift consisted of:

Dioxins Dibenzofurans
13¢-2,3,7,8-TCOD 13¢-2,3,7,8-TCOF
37¢1-2,3,7,8-TCOD 13¢-1,2,3,7,8-PeCDF
13¢-1,2,3,7,8-PeCDD 2,3,7,8-TCOF
13¢-1,2,3,4,6,7,8-HpCDD 1,2,3,7,8-PeCDF
13¢c-ocoD 1,2,3,4,7,8-HxCOF
2,3,7,8-TCDD 1,2,3,4,6,7,8-HpCDF
1,2,3,4-TCOD 0CDF

1,2,3,7,3-PeCDD

1,2,3,4,7,8-HxCDD

1,2,3,4,6,7,8-HpClD

0cDD
Response factors were calculated for each compound in the standard relative
to 13C-TCDD; the same response was assumed applicable to all isomers in each
congener group. A three point calibration plot was run in triplicate. The
mean response factors obtained from the nine point calibration were used for
all subsequent calculations (Table 4, Appendix D). The shift standard analyzed
on the same day as the samples produced a response factor within 30% of the
multipoint. 37C1-TCDD, 13¢-PeCDD, 13C-PeCDF, 13C-HpCDD and 13C-0COD were used
to calculate the accuracy of the method.

The extracts were analyzed using HRGC/LRMS, scanning in the selected ion
monitoring mode for enhanced sensitivity. The column used for the analysis
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was a 30 m DB-5 fused silica column. In order to achieve adequate sensitivity,
the samples were analyzed twice each: the first time for dioxins and the second

time for furans.

GC/MS Analysis (HRMS)

Isomer Specific TCDD/TCDF - The sample extracts were analyzed using HRGC/HRMS
scanning in the selected ion monitoring mode for enhanced sensitivity. The
column used for this isomer specific analysis was a 60 m SP 2331 fused

silica column. Before acquisition of the samples, a seven isomer performance
mixture containing the six most closely eluting TCOD isomers was run. In
addition, a five-point calibration plot was run in triplicate. The mean
response factors obtained from the fifteen point calibrations were used’ for
all subsequent calculations (Table 5, Appendix E). The.shift standard,
analyzed on the same day as the samples, produced a response factor within
10% of the fifteen point calibration (Tables 6,7,8; Appendix F).

Isomer specific 2,3,7,8-TCDF cannot be demonstrated because there is no similar
column performance mixture for the furans; however, Rappe has shown that the

SP 2331 column is an isomer specific column for 2,3,7,8-TCOF. The reported
value for 2,3,7,8-TCDF is considered the highest amount of 2,3,7,8-TCDF
present. While this column may not provide complete separation of 2,3,7,8-TCOF
from the other 37 TCDF isomers, the level of confidence is far greater than
with the DB-5 column and is considered state of the art.

Total Dioxin and Furan - The samples and blank were analyzed for total dioxin
and furan congeners from Cl14-Clg. The analytical approach empioyed by ITAS
for the determination of total dioxins and furans is considered semi-
quantitative due to the lack of availability of all dioxin and furan isomer
standards. The standard analyzed each shift consisted of:
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2,3,7,8-TCOD : 13¢.2,3,7,8-TC0D

2,3,7,8-TCDF 37¢1-2,3,7,3-TCOD
1,2,3,7,8-PeCOD 13¢-2,3,7,8-TCOF
1,2,3,7,8-PeCDF 13¢-1,2,3,7,8-PeCOD
1,2,3,4,7,8-HxC0D 13¢-1,2,3,7,8-PeCOF
1,2,3,4,7,8-HxCDF 13¢-1,2,3,4,7,8-HxCDD
1,2,3,4,6,7,8-HpCDF . 13¢-1,2,3,4,7,8-HxCOF
1,2,3,4,6,7,8-HpCDD 13¢-1,2,3,4,6,7,8-HpCDD
00D 13¢-1,2,3,4,6,7,8-HpCOF
0COF 13¢c-0co0

Response factors were calculated for each compound in the standard relative
to the corresponding 13¢ isomer from each congener group; the same response
was assumed applicable to all isomers in each congener group. A five point
calibration plot was run in triplicate. The mean response factors obtained
from the fifteen point calibration were used for all subsequent calculations
(Table 9, Appendix G). The shift standard analyzed on the same day as the
samples produced a response factor within 30% of the multipoint. 37¢1-TCDD
was used to calculate the accuracy of the method.

The extracts were analyzed using HRGC/HRMS scanning in the selected ijon monitcring
mode for enhanced sensitivity. The column used for the analysis was a 20 m
0B-5 fused silica column.

GC/MS Results
Isomer Specific TCOD/TCDF - The results of the isomer specific analyses, shown

in Tables 10-13, Appendix H, are reported in either ppb, ppt or ng/sample.

A detection Timit is calculated from 2.5 times the signal in the area of the
elution of 13¢-TcDD (13C-TCDF) whenever a sample contains no detectable TCDD
(TCOF).

Totals - The results of the totals, shown in Tables 14 and 15, Appendix I,

are reported in either pph, ppt or ng/sample, with the total amount of each
congener calculated. When more than one isomer of a congener of dioxin or

furan is found, all of the isomers are added together to produce a total

congener result. Detection limits are calculated from 2.5 times signal to
744
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noise when a "not detected" (ND) is reported. The detection limits are listed
in parentheses.

QA/QcC
Tables 16 and 17, Appendix J, list the results of the QA/QC samples. Samples

which do not meet the IT QA/QC specifications are noted on the tables.
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APPENUIX 3, EXNIDIL £
TABLE 1 CROSS REFERERCE LIST

GG

IT SAMPLE # CLIENT SAMPLE # MATRIX
AAS825 ENT-B HRMS - Water
AAS5826 ENT-1 HRMS - Water
AASB27 ENT-2 HRMS = Water
£A6450 ENT-5 HRMS = Water
AABUSE NT-6 HRMS - Water
ABBLS9 POTW HRMS - Water
AABU63 cwW HRMS - Water
AAGLEQ WB-1 HEMS - Water
AASBRO Fs-1 LEMS - Soils
245381 FS-2 LRMS - Soi's
145282 FS-3 LRMS - Soils
46508 Fs-6 LRMS - Soils
"AoLln FS~-5 LAMS - Soils
AA5383 AD-1 HRMS - Soils
AASBBY AD-2 HRMS - Soils
A25855 AD-3 HRMS = Soils
AASLCY AD-5 HRMS - Solls
AAOULD AD-5 HRMS = Sotls
AdSLua SB~1 HRMS - Soils
A58s4 VB-1-Filter® HRMS-MMS Compocites
425845 YR-2-Filter® HRMS-MMS Composizes
AASBLG VE-3-Filter® HRM3-M¥S Composites
An652 VB-5-Fi1ser’ HRMS-MVS Composites
AA6S13 VB-6-Filter” HEMS-MS Composites
ALBLBT XAD Blank HRMS XAD Blanx
1

Compeelte of these sarples V3-1-F; V2-1-XAD; V3~-1-PW; V3-1-C,

Cocmposite of these sawmples VB-2-F; VB-2-XAD; V3-2-FW; V3-2-C.
“Comrosite of these sazples VB-3-3F; V3-2-XAD; V3=3-PW; V3-3-2,
d:ur:osite cf these gamples V2=-S5=7; VB-S5-{AD; VB=5=~FW; V3~3=02,
Tlemrecite of these samples VBe6-Fy VB-A-(AD; VB=H~Pu; V3-5-0.
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TAHLE 17. QA/QC REFORT (HENS)

B-+1 7¢]
Surrogate Percept Accuracy 37CI-TCDD
Yumber of Data Polnts = 30
Mean Percent Accuracy = 97.8%
Range = T79-1264
EPA Range = 60~1L0%

Sample ID .[EAT 2]

Precision of Duplicates HoCDD ocop
Original Value (b) = 0.0053 0.060
Duplicate Value (a) = 0.0052 0.04y
Precision = a-b x 100% = 1.9% 30.82

av
2
EPA Range = * 50%
Accuracy of Spike ICcoD ExCDD ocoD
- Original Value (a) = 1) ND 0.060
Spike Value (b) = 1.35 0.99 0.75
Spike level (c) = 1.0 1.0 1.0
Accuracy = b x 100% = 1352 992 70.8%
a+c
EPA Range = 60-140%

Sample ID {wE1]®

Precision of Duplicates ocon
Original Value () = 0.071
Duplicate Value (a) = 0.078
Precision a-b x 100% = 9.32

a+b
2
EPA Range = * 50%

Accuracy of Spike ICDD ExCDE oco
Original Value (a) = ND XD 0.07%
Spike Value (b) = 1.3 0.90 0.85
Spike Level (c) = 1.0 1.0 1.0
Accuracy = _b x 100% 130% 90% 79%

a+c _
EPA Range. 60-140% 770

TCDF

1.ko
1.0
1ko%

TCDF

1.4
1.¢
1kog

1 6031

HxCDF

1.0
1.¢
100%
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:COF found in original at & level near the

2D wvas found {n some of our laboratory blanks.
.2 low level of precision on this sample.

- ) -

(The reverse of this page is blank.)

771

"y
It

D" levels found in the duplicate and spike.

This contamipaticn may be the cause of

\
7
TABLE 17. QA/QC REPORT (HEMS) (Contirmed)
EGSG
[ Y
b
Sample ID [AD-5]
Precision of Duplicates HpCDD 0CDD TCDF
Origipal Value (b) = 0.58 22.7 6.7
Duplicate Value (a) = 0.68 5.5 7.6
Precision = a-b x 100% =  15.9% 1225°¢ 12.62
a+b
2
EPA Range = = 50%
suracy of Spike TCDD ExCDD OCDD TCDF ExCDF ocz
Origisal Value (a} = ND ND 22.7 6.7 ND ND
Spike Value (b) = 51.6 31.9 9.2 6.8 8.9 7.
Spike Level (c) = 40.0 lo.o so.0 Lo.o 40.0 Lo.
Accuracy = b-c x 100% = 129% 80% 472 1002 s 495
a
EPA Range = 60-140%
y 5CDD found in duplicate and spike below the "ND" level found in original.



